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From The Archives 


Here s$ a selection Ironi l9tli 
Cenlury harper's tvif nl h 1 1 e & They ors 
various “nines in me science sec nuns 
which ^re i h t> u g h I provoking and 
sometimes clever There might be an idea 
here, dropped back then, bul worthy of 
reconsideration 

IS TUE BltAl:; A GALVANIC BATTERY J 

Amnnp tlie jnpprjpt'd facts retied npuri to prove 
;1iat die ftnirne) brain is n lottery , viIllcIl cun fcthI 
GiU'liCIHS of efccuicil.Y thrcuigli the iieiveR fo as 
Id net mnnl line rriLiselflS f Lf :i j - : escpei’iinent re 
ferret) to by Mr. C. J:\ Vlirlcy, in a lace nriieSe, 
ivltifli rcutsisiF in emmieeting the tivo lenuiiirHii 
tjf a very Ffludtlvo ('nSrsnomcttv iv;tk j-L-ficmMe 
Imeihe of wflier. ft' n tannil ini jitueci) lit feidi 
ljiiFin, unci one. he Ffpirowifl violently, a poFilirc 
vitvif.nl If f trill feudally to flon iVom e I « :lc hiiinl, 
llLron^St tliegiilr stnoiiiglcr to the other bn nil, ivliieli 
i- not c0i!3)irc'F.M tl. Mr. YurSey, lioivercr, aficr 
vnricmS CSJiOirimenls, Ilur come to t lie eOTldu- 
■Lcns cl ml; ilte |ilicnoEne.nnEi i? due to dicmlenl iu> 
lic.'ii jiluiiC. (lif ncl of iQucesiing til'd 1 Utliil viti- 
Ifliitlv forcing some of the out of the 

pores, Thfc ip [ihivc-hI 1 >v chr foot that vi'lteii 
1 1. .til ililElih virii | ■ I : i r h. 1 h I hi 1 III -1 LiziLiT, jlIi'I :l III hr 
ii(riil we® clmfi]iiMl oil one of (hem, u ei'U'i'eMt r.:n: 
pciiCmtinl e ithynl .my niitscuhir escrliorL. Mr. 
Vnrlev found nothing to slay w ihnl cIccLi ifiry r-s- 
LhIh in the Unman bulk, etc her an a su nrve of 
motive |>mvei' or other vri^ mid lie cudmOci-f ihc 
ftictde cJegtricily obluilmil fi'oih (hi- re liu 

tine to thy diftbrent eliemlenleonditionsof ditlet^ 
tiin portions of the imuFtrles ihcm^etves. As the 
f rcc ciruif mi tied Eiy the nifnrCS ip nt :i rate nhont 
'ihEMJCH) times- slower than an electric current:, lie 
infers ill ;it it can not Ere All decide cm rent ir.-.i%l : 

3 V HALATION OF 111 ST ISY AttHtEiMEN, 

Tint iujurimiv oiiljcc of exposure Su tht: iln-rC 
ni' various rutnsuU nulling CFcahlishtn ents 1ms not 
ullft'erfUciLtlr been tkvelt il^khi vvilEt more or less 
force; but we are Inmlly fritt] initMl for tbd re^dl 
of tei'tarn sj>c<:ilic invest igntions on ibis richjccl. 
j; 1 ulS long Eic-Cii it lNf] mted |ioinr v. herhci die 
iiiinielcs of ivoit. silica, ctc,. t merely lodge will i in 
I he nii-ccEls of die 1 Lings, or ]jcnctrate ihron^Ei 


necessarily go with it. Having done this, you can see the absurdity of the 
following stopgap measures to survive a temporary calamity, 

investing in intangibles: Gold, silver, diamonds, antiques, paintings, eie 
are dependent for their value on desire, not need. When need is the 
uppermost consideration, desire is simply a frivolous emotion, in order to 
exchange your intangibles for your needs you will have to wail until 
surpluses are built up. In the meantime, say you approach a farmer and 
offer him a 5600 Krugerand for its value in chickens. If you're lucky he may 
offer you a $600 chicken. 

Bugout vehicles: I'm amused by the fantasies of urban types who stock a 
camper with everything one could possibly need to survive, When it hits 
the fan they will leave just before the noting gets too fierce or She 
mushroom cloud hovers directly overhead- ■ 

Roads blocked by fuelless and/or wrecked vehicles will doom most 
bugouiers, Bandits will account for many who make it past the 
congestion. 

People m the rural areas, threatened by mobs of refugees, will shoot at 
anyone who doesn't keep moving. You can't carry enough gas to keep 
moving. 

ft wtll take weeks, maybe months, for rurals to run ou) of supplies in their 
villages and towns. Turning away strangers as a matter of course, there is 
little chance that you'd be allowed to settle among them before your own 
supplies ran out, regardless of what you had So barter. 

Best to pack a U-Haul and move to the Ozarks new. 

Fallout Shelters: These are for urban areas. Business executives locked 
into the establishment figure they can submerge before the fallout ebekes 
them. After a coupie of weeks they seem to expect to come out to some 
kind of brave new world, go back to their desks and carry on as usuai. 

When the cities go. those trapped in shelters will share the fate of those 
without shelters. A chance for a couple of weeks of life is not worth the 
expense. 

In the fifties shelters would have been practical in the event of a nuclear 
war. But in the eighties the devastation will be so much greater that 
rebuilding on nuclear ruins will be unthinkable for years. 

Outside the major cities a shelter might be nice and a real protect ion 
against the worst of the fallout. Even so, it would be with us for months, if 
not years. 

Hiroshima arid Nagasaki have proven the fallacy of mutations and 
obliteration by radiation sickness, sterilization and cancer years later. But 
the majority will survive without shelters, unless all Itle is destroyed. 

Arsena/s: I love guns, but I have only enough for myself ! won't have to 
arm my neighbors because I've never met anyone here who isn't well 
armed. 

i have 3 complete reloading setup, accommodating every rifle, shotgun 
size and pistol of the common variety. Forget the exotic stuff. I'm prepared 
to reload for the community. That's all that's needed. 

Yef i read of gun nuts buying everything that will shoot as if guns were all 
that mattered. They must think the shooting will go on and on for years. 

Maybe they're right it they get trapped between the big cities and the 
well defended rural areas. In that case the gun nuts would become 
precisely what they fancy they are arming against. 
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So unless you're a gunsmith or an honest collector, you have no reason 
to collect guns just tor the sake ol Maying thorn Best to spend your money 
on more useful items. 

Of course, you should have a good shotgun, rifle- and pistol. You ought 
to yet a copy ol Mel TappaiVs book, SURVIVAL GUNS and choose the best 
guns you can afford and in the variety which will suit your actual needs. 
But to consider an arsenal more important than long-term survival tools rs 
juvenile, 

FigMing Communism: With actual Marxist Communism on the wane, 
the money and effort expended in fighting that silly idiology is a waste Of 
course the term “Communism” is becoming increasingly replaced by 
'Bildebergers'', 'T r ilateralism", etc. which is supposedly the same thing. It 
seems that everything is part of a huge plot. Belief in such a plot is 
commonly known as “The Conspiricy Theory". 

Communists, BikJebergers, T ri lateral is*s and perhaps a dozen other 
vague groups are being given credit for just about everything wrong on our 
planet If a culprit could be found, identified, fought and thereby stopped, 
the whole "fighi" would be reasonable. But this nonsense has been going 
on tor years with nothing to show for ail the exposures by all the “patriots" 
we have left. 

When Romo was surrounded by barbarians and wracked with noting by 
proletaries and freed slaves the rightious citizens wasted valuable time 
following up their own conspiricy theories. Rome fell without any of the 
"conspirators" being bothered. 

The point rs that degeneration doesn’t need any particular label and 
labeling if only gives false hope that a label is somehow like a target one 
can shooi at. This is a false comfort since the target itself is false. 

Politics! and international manipulation of the world's inferiors should 
be ignored at this time. The better prepared you are to handle your own 
problems, the better able you will be to deal with the vermin when the 
collapse comes. In the meantime, don't jeopardize your efforts toward 
survival by getting upset over what a pack of doomed parasitical predators 
are up to. 

REVOLT AGAINST CIVILIZATION, by Lothrop Stoddard is being 
serialized in u.s. militia . II shows how communists are simply intelligent 
but warped losers stirring up feeble minded losers against their betters 

As far as I'm concerned, the losers have taken [he world's cities and 
destroyed its economies, Let them have the cities. Most of them wiii die 
there 

The only way to fight losers is by abortion and sterilization. Wailing for 
them to arm themselves and then trying to combat them is a bit late. Since 
its too late, anyway, givethem this round. Move from the cities and let them 
rot. After (he worst is over we survivalists can destroy what’s left of them ai 
our leisure. 


I lunir walls- mli> the tissue betuccn litem, Tim 

rSTEifoSSOr ZcilliCf informs US di;L(., OIL CXniSihaing 

die lii!i»|[ at a woman who- had (men exported l-d 
die dust ■: :i ' iron oxkle, used in preparing books 
nf gold-leaf,, tie found tbc powder in ihc tissue 
between the air-culls mid in tlnrir wnlls., ns well 

:ls ill I heir nu iriC’, I’i 1.1 111 less di;iit [wo ounces 

of lliis lung over hi'dit graina of iron qxj-dti 
were oUtniriLLl by lIiciiiIi jI mcdmita ; ikii. if 
Cijiiitlly dir-: rili n Led lIunciLtgh both lisugg, there 
limit iiLivo been aL least iFircc-iiunrletp of an 
ounce i 1 1 1 i,i I i:d. hi another entire- that of a 

t. urknian exposed to the dlWE of it AhkHito used 
3u preparing nil ran mine rnli^ianeeH — bq found 
a ijtNLLLtirv eslimeted lit fully an ounce. 

RVSTING OF IRON. 

Professor Calvert, a Peer repeated g3C]vcl'Sjhc»i 9, 
has found iimi pure dry oxygen due* not da- 
Lcrmino iSte oxidation ef ii'nii, and. that moist 
oxypon lias but feeble action j also fbfrt dry or 
moist pare carbonic uukl lias no nClcMl, but that 
n-licil moist oxygen r; ml: wring traces of carbon- 
ic acid is brOitghtinjo con fact, w i t h iron, tllC 3(U[Ca' 
rusts with grunt rapidity. JJe concludes, there* 
Pure. (bat carbonic acid is (lie iigeill which de- 
termines [he oxidation of iron, and that h Is tin: 
presence oT eailinidc acid in the atmosphere, and 
not it? oxygen or ils eatery vapor, dial produces 
die oxidation of iron exposed to common air. 
In one experiment be found dim if clean blades 
Of die best q nudity of iron be placed in water 
which Isos- lieen well boiled, ond deprived of ii% 
oxygen and carbonic acid, (key will not mtl for 
several weeks; and that if o simitar blade be 
bnlf immersed in a bottle containing equal voi- 
uincs of pure distilled writer end oxygen, (tie 
pa rii - 01 dipping in the v. alor heomnos rapid tv 
Dltidind, while the upper portion remains unal- 
tered. But iT lo the atmosphere Ihj added some 
carbonic acid, cbeToicnl veoviion on iIlo exposed 
portion. witll rapid oxidation, tithes place im- 
mediately. 

£n iriforcnee ((i i be foci, first published by I’.cr- 
Ketiits, that eimstie alkalies prevent the oxidntion 
of Iron, lm I'amarktr, ns tfie resnlt of Fjiceiat cx- 
]ierimcnls on this subject, that the carbon mes 
and Irienibonalcs of the nlkalies possess the satnc 
nroi^erry os their liydratcH ^ and that IP on iron 
blade Ite bull' iinraerscd La it solution of such cm 
inmates, they cxcmsc &uch a jjrestrvmtivc influ- 
azica on that portion of die Ihit rrldeh is exposed 
10 the almrispbofo or cotntndn niv (oxygen and 
carbonie ncj'LjTlsat it does not oxidho cveit after 
a period of two years. 

RENDERING H' AI,DS WATER -TlGJSTr 

It is propcijccl by Mr. F. liansoine, of London, 
to render stOtiC mid brick walls water-proof liv 
coating them to fatnrauon nidi it solution of 
silicate of soda, wliteh is snpCrficiativ dceom- 
pused by die furl her applied ion (tf dllmide of 
calnitim. Tire sin face elms obtained etnisisls 
of siLieaie of time, wLLicti is perfectly insoluble, 
vliiLc ii docs not alter die ajJiwartince of tlic 

v, oil. 

MANUFACTURE OF WOOD fULF FOR FA f E3L 

jlinong the more interesting articles at dir; 
Jnti;niiJi]i:ma] l-!xJdhijEnii in Lmiilun, in the sum- 
mer of ]g 7^, was o series of illustrtuiuns of Lite 
pmetss tloriscd by .Ur. Nouyltion for cmrvxrtiiig 
lvood into pulp (br pqiper, It ia srtid chat the 
difficulty bii lmrti> ill nsiug this material Pur the 
pnrpfi&e ni'.'iK Exiled h is been ihe ncee^sity uf 
i hi rig such Inrjje ipmn titles uP alkali ns Itf snak; 1 
tbq iitj.ii of rlns ■ fKimtitja mo f'reat to be gcuei - 
a tty cm [i hired, m Icsut :dmo:u.L 'fliis didieultv 
bus been orertome by Mr. E [oUgbSuilV, [hoccsf, 
mid li is c.xifcctctL tbnt large ([tunstitici wend, 
i:ere(Ulbnj ivartfitl, ’'—I h.,' n : v- :L'.;nh.Lli", | r -. - 


err |taa-lniM in din Uniicd NdKe^ 'ms uri imin".i^" 
iLinounl nl' refuse mn’i-ria], trliieb it i-; extrCtrUily 
diili nit to get : ! ! nl, and La many in-mmr-os 
hog'’ lires :i i-i : Ij'i-r Imming iri^ 5 '' :md day ill 
rirtler In ilrFimr it. Thcire will lm nothing in 
the wav. it is said, of (renting lids refuse rtt n# 
c^j Jiavq i[ rendered aviiihLbtc Fur [^i|ici'-ni; iking, 

• : 1 1 (Inis, n Elite ill 'inmg ill i rM riK 1 : i’’ >' itU'itLLlt -I 

•,v,|v.:c i ii: i tei*! ;il. in ri« .'ii cu>e of Iwok- iind 

uow-)t}i:tpcL‘S. 

[a i h'i |uoi i l - - iif Mr. rtringliunij in ihu rir-c 
place, dip wood is ci if. iliitfimaily by u series 


knives, so tlhat the (ibio endly scpuralcs by the 
Fjriltting of the grain, 'L’Emse sIliuk arc ugaitt 
hi-oken in Sinn Her pieces, fur nisi ring dm raw mn- 
leii d ti>L' l be next jnaiupiLlnlinn, TIlis consists 
in inlrvduciu^ them irjtn a patent bolter ralvit- 
h-- r-il to endure: greal |n'C i s^lirC, and licateti by Imt 
water r ii'Ciilacing in pines which trarorsc: it l(t 
sections ihruiighoiiL its length, the bent being 
Cel[: atria of (mint umirLite rejgntaltui). 

The pressure employed in t;m pi'CCCSS of c rent- 
ing I bo fibre is l^t) 'Eegrces, and Lba wijod is in. 
trod need into the bnder i:i wire Ougcs runaiihg 
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li 1 1 ill a pet ul ruiJ-^L titu filial I si t’tejr Ix'iiuij' 

Lctrig i^hkEc soft Lind uf .-( ■ L;is^v Thb i- 

next t-ented hy means of clitm'iiie tit a viit, arid 
thq bleaching Cln LsitCLL by the use of pttiinnmjji,- 
uiise ■ >-i" |jocl-l-.Ii. The materia! is new n koe':. 
|MELpv. llimJ highly jUit'OnS substance ninth w 
n.'^r r-nEijwiCil Li> ih e; Lit tioci ut‘ a hydro-extract- 
Oi'. il !- i ri i L i >L «■ 'ringer, which teav^s it i el l lie: 
shape "i -i damp. Ileecy mass. 

'Mil* i i ■ | ■ i i. ■ L w i l-L iv hit: h [Lie fibre lets been treat- 
ed is LElci I ]v.LJEI]?im 1 jinn a Vit|. ;Llld subjeeted Eu 
the action (j 1 " carbonic acid gus, whirli siiiiiiiliiis 
Lu some extern rite nviEiuits puriLLlcii, li is 
]'bu:eil in n copper beder. ami lifted uxuctly io 
LllO bailing - jsobll. TJl.i-j produces : I i.-utri j ' i e 
coiigtihukiu li I' Lite i-eib:, which Hills to ilm hut- 
tom in lurpn flakes. No Lise has beeft, so fir, 
fiflintt tin- tills, resin, hm ft is expected that l.n 
foie long ir, nut } 1 beeurntt uf Lnminct'et;i] value. 
There lire many Ullier details i Ft tliu nui 1 1 i 1 1 n 1 . 1- 
Eirm m' the fib re, ff>|- v'lsicii icIbrciscD nmsi be 
rvi; nit; lu tin; (cdiiiiuul journal-. 

TIER ELECTRIC PHENOMENA OF CRYSTALS. 
The ehx’tl'ii.'n] phenomena (level nped hi mativ 

crystals by b Kiting nv s'ool tiLfr LricEti bus not been 
tlLovotiflltiy pursue:] s-incc (he early studies ut" 
Sir Davit! .it i easier umil rhe rerun r investiga- 
tions of 3 {;■ nttei of Leslie, The clLibamte rut. 
seairhes nf lids eminent phy-hcbl have opened 
vi fi new views of tin.- subject, mid will tuition ht- 
tdlr contribute to place upon a more correct 
hiisis mar knowledge Ol" (he relations between 
Item, dec fid i v, and crystalline sirticluro. i3:m- 
ke3 h:iv led ^tjinC of in 1.5 otaieiirf-ioiiK very iuy.r- 
]v as follows: '* Up (0 the time of tny resenrqltea 
on the thermo-^-! fee trie pecullaritiM of eojjjik we 
knew cEilv of 1 tie eleeriit; phenomena (?f crystals 
Itiving cJcctrieoilv polav ft-ies — [bat ts. os Lh r isc 
of lvhieh one Cud fltowrd fMifticive. iiie 'ilber nei’- 
itiLve elect rieity ; rind thi& SCeinCsl tv he a pliys- 
ioiLl neccssiiy, fo Pint ii wits eoaiclndcd time, 
tlicrc CKiaECd the poss-ihilicy of therm D-el-netric 
evcitriEioii if Lise eresEiiC w ap iiemimoi jthoits, mid 
if piero-L of it’-'.vejl|s sboned a liiertLio-olflCEi'ic 
ECisniori it vnts coitcluded tiint 1 3»t perfect oi v.-mil 
won Id tie liemimorplicnis, My studies upon 
rriJLriv I'lLrielteH of crystnlF kIiovv tint' l)sis idisn i^ 
VL'Iiollr iLitfonnded, arul mllser is il true ihn; lire 
thermo-electric r - sdl fliion IS <1 geneL'al profterty 
of all crystals, at least those in which Ollier prop- 
erties render it not impossible, and lliat if I lie 
tension wene run loo feeble ro he mensnred by 
n.ir instruiiieuls, it vumid nlivnys he- d i-il-Civ - 
erod. H 

The obFcrvjitiotif! rif ti^e ilisi 1 ilmi ion ivf eiee* 
tritilV, tmlla pai tlac pciftet nml iel ihe brOlietl 
<: 1 1 Stills, force Mfi to taiollifv Viler f:..n Incl' “ Jews OS 
to ihc nature of crysials in generi;], Unli] irOiv 
eertoinly Fill mincralogL&U mud physicists iunc 
assutneil lltol if a crystal he broken o: el-ore n, 
then all phy^icul fie cu linri tie, except the exte- 
rior ionn, arc lu 1 >l; fon n-d in the sepann e pieces 

in the original crystal l,1 'd that, ihewefme, ihrj 
■jiiei-es HTC in jhassu niFparts r-.i cel : .Di r t : ■ cin-h ntliiTi 
jLtn], LFiikf’d, llir. njitical mid ihermal profKtrticss 
do not allow u? lo detect any diflerences in this 
respect, On the other hand, the thermo-elec [lie 
plicnomRttR fill d w that this view can »(?t Im main - 
taiued Intact. Wc mu hi rtoa - consider lltc e lye- 
tsl ilk jl corn file Le individual in itself, iri ivkich, 
es in the orgnnic Lndividonl, (he respective parts 
do not resemble each other or the whole, though 
ih* exterior form of the parts and the whole may 
he perfectly similar. 

PRESCRIBED DYES FOR CAS 1)1 EU. 

A police regulation has been rettn 1 ly cwtali- 
lijlicd in some pnrlK nf Gfililftfttiy prcscriliing ihe 
sidistiiiLces that rnny housed for Coloring randies 
and other edible articles. Tin? variety is rev; 



Nave! Circuit Resembling One -Tube 
Set Litefd/Iy "Feels" Presence of 
Intruders and Sounds Warn 


By J.B. Carter 

Popular Si ifrn.'C jUfjnlihi'y 


Jupiuari,' 



TJi'F front -rLoor can be ptotectcd by Ej xtc rung t!ie dflteter 
wirt to the luck. Anyone npprDacliLii^ the loch - 5-613 olf lbs nlnrni 


N ” 1- EITHER cmf e irscss, j i mmic& h 

tior gum-soted fbyes will lielp 
(he prowler who trios to c ruler 
a home firolected l>y this novel 
radio burglar-alarm system. lie may not 
pick a lock nor force a window, yet. bis 
unwanted presence will trip ihe sensitive 
circuit that sounds ihe alarm. 

Operating on radio-receiver principles,, 
the circuit is as easy Lo construct as the 
simplest one -tube set. In fact, its type '"fi 
tube, plug-in coils, and variable condens- 
ers make the completed outiit look very 
much like a small short-wave receiver. The 


parts, all standard, can bu purchased from 
any radio dealer a total of aboLit 


seven dollars. 

In use, ihe alarm system consists of 
tlirtu: units — an ekciric vacuum -tube cir- 


cutl and relay, a battery-opcralred gong or 
bell, and a concealed defector wire. The 
actual circuit, housed in an aluminum 
cabinet, can be hidden in a drawer Or 
closet. Only one thing determines its loca’ 
lion; it must be tioar an dec trie outlet, 
since it is operated by 110 volts nil her 
direct or alternating current The alarm 


gong can be installed almost anywhere, 
preferably at some distance from a win- 
dow or outside door. 

In placing the detector wire, ihe home 
owner will have to use ingenuity. Where 
it is placed will depend lo a great extent 
on the construction of the house. The 
obvious points of entry should be pro- 
tected, It can be concealed around wim 
dows and doorways, connected lo the 
front-door lock, or wired to a rectangle 
of wire scree mug concealed under a rug 
or front-door mat. 

Since the alarm will be sounded when 
atiynue approaches within a few feel of 
the deleclor wire, it can be completely 
concealed in the woodwork or under tugs, 
upholstery, and Lapestrks. 
Dace tbe experltnenler un- 
derstands the inner work- 
ings of the circuit, he should 
have 1 title difficulty in plac- 
iup the detector wire to best 
advantage, 

Firnt d nil, I he type '7& 
lube is the key lo the cir- 
cuit. Connected as shown 
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ill the schematic: dijagrum, it 
operates an clectitc relay 
which closes the a Larin cir- 
cuit and rings the gongl In 
use, the capacity of the en- 
tire circuit, including the do 
Lector wire, is adjusted by 
means of the lwn variable 
condensers in such a way 
Lhal the tube is just on the 



a&MKfg 






v i ■ ■ i ■irriroww ■ -■ *■ ™ 

Vit w at a]a.rm cSrcilil -w|j-h 
co-vflf f^tiAved Id ihqw how 
the various paift? "»rs pEiiced 
iruide the cStupaM-Clbinet 


ESSE 


great, and would flmmti In mgej all neccssarr re- 
1 1 ni rami' lit?. AL! rlir MniEine eulorr, vvilhcnn cs- 
equiu-n, are pmfrihilcrl. 

REMO VISA TUB ODOR OF CARBOLIC ACID, 

The value of Carbolic acstE fur many applica- 
tions ij nnw well established, hut for mcilien] 
purposes greatly diminished by die udor, 
■.i-bi<'h L:i CNirnincly olfciisivc to many jujrsonft, 
It iciilv, [Imrafoni, I Mi iuleresiirig t« know of a 
meiSlod which, according to Pro lessor Church, 
will entirely remord this odor, substiuuing for it 
a delicate trace of geranium leaves. which n i:iy, 
|101 ha pH, he improved 'ifmJi hv juLiJinjf rt I'm' ' I "■ ■ | -- 
ij(" [h:ir. nil. The pcOcc^, ft* i ^i einly published 
hv Mr. Church, couskts in [muring u-ud pound 
of the btst carbolic add of commerce fi he white 
crystal I Lraih into mu gallons of cold distilled wa- 
ter. taking {■-'ire not tu [icrinil the r.-.v-n of i lie 
acid. lo truer imo solution. With u guild sam- 
j.le, 51 ", after slinking rejieniddly nt interrulfl, be- 
tween two rind three ounces uf the iwid 1 1- 1 mi i 1 1 ^ 
at die boltom of the ve*sJ iihoJ- ill is will ho a 
rutlic lent residue to bold mci L ct>i 1 1 ; i i ii all ilieim- 

1 ; : i r : ; i ! ■ ■■. r! ■ il;;p! , ' : . ■■ ■ ' ! : i s - I 

ased, and inure nf-il. Tins tralury solution !n 
Ims siphoned oir, and liltertMJ. if necessary. through 
line Ti Iter- paper tilL perfectly dcftl'. it is then 
1 taecL in a rail cylinder, ami pure powdered 
rmmmnii "-nil added, wills constant agitation, Til 
it no longer dissolve;)- On standing lor A time. 

the gi'catisi' [Hirt of the carholie .tehl will w fe 

floating as :l ccLLdw oilv ho'er ms the top of the 
saline LitpiOP, and merely requires to he rump red 
to he ready lor use. As it contains five per eccit. 
nr mere of water, if does not generally crystal- 
Li mv, hut it Tonv lie mode to do so by distilling it 
fiorn a little lime. The rnnajii collected, sip in 
afiosLt &{?:>■' F.j Iso?, at ordinary teen petal iti'cs, 
scarcely onv oiler save a faint Ope resembling 
t hat of r gera n i lira lea '■ it . The mid i t ion of u b< )U ( 
four drops pev ilnid umico of ihe French oil of 
Geranium will SI ill furl her ma?k the siigi'.: Oiler 
of the acid, and has an additional advantage of 
liquefying the pure crystallised product. Thu 
ruircLicat tnav he dissolved hi ilfPCf parts of water, 
and used as ft gargle, nr in l?u pnrrs of water f sv 
painting tlic throat, rsr in fnO parti far the CftSf- 
bolic ipray, 

fil.mV-PJTE Tl'liNAt' 6 . 

A iimple mid con remit! nt firrmngemenc fori he 
pictpusc nf prod tin tug heat more than tspiai Lm 
t.lia mulling of cast iron hy means of rhe gas 
blow-pipe consist* of ^ furnace com|Mssed of vivo 
parts — au interior eurcl-npc and a movable cov- 
ering, The Inner, which completely suritsmids 
else internal pmeiejn. re?ts upon il Eh lige inhipteil 
to ihe outside and lower extremity of thg interior 
envelope. JUs wall? nre verythich, \kc bcticr to 

retain [he beat, and upon iis lowci edge eight 
hok:< mu ecru metrically jilucetl, to afli^w nn out 

ivnrd passfigc Co the h cared j;.iScs. hnub or 
ring of iron at the top serves lu iran'T and re- 
pSrtt e ihy eovui ing. The ci ncil'lc tu tie hen Led is 
field in [he centre oF ihe interior jionsotl Ipv a 
plaiiEium supjujrt, v. Inch lasts upon a jtirttill ledge. 
J lie ionree of heathen ordinary gas hktw>pEpcJ ii 
arranged beneath so tlsar the nozKle si ml I heouly 
"i: in'"; 'it s' I ■■.■! 1 1 w the iufci'ior c , :i-"i>Jul i ■ ■ r i f i ■ ■ . 
the EJacnc will thorcfoiE cirenlutc, in Hie first in- 
stance, roiind the cnicihle, then in die annulm 
space between the iiitaricn' cmclofie tmd ilie env- 
etiiig, and the prndtttts of comhii^iioll wif I ti Li >d I v 
jiftss olie thi'Cnegh i he eight oj'uimul> a! itie laise. 
'Lhc progress uf Jhc htiitfiig mny he iiuti' cd by 
halditip :l smell minor beneath. With ft fuL'iiuec 
arrangetl in ibis muungr fiursmih have sucL-eedcd 
In melting six hundred grains of cast iron in a 
small fitntehilii crucible in lc=s lEuin a quarter 
of an tioiLT. 


verge ol ostillatmF. So long css Llie circoiL 
remains in flsat condi 1 iOEi, thu relay r£’ 
mains open. Now, suppose a burglar enters 
through a doorway or window protected hy 
the circuit. To do so ho must come within 
it few l J eeL of tlie defector wiie cotncealed in 
the woodwork. Elis presence otftr the wire 
adds more capacity to the circuit, up&eis 
the sensitive balance, ami immedfately ihe 
tube begins w lk aling. This in turn cuts 
oh the current io (he relay, closes the gong 
circuit, and rings (he alarm l>cll. 

Technically, this is what takes placer 
During one half uf each cycle, tlie oscil- 
latioLis caun^ electrons, tiny particles of 
negative elcctririly, io atitumulale oll Lhe 
grid of ihe tube and or one plate of the 
grid condenser ((O), During the next 
half cycle, the oscillation is reversed, but 
the electrons already accumulated on the 
grid are trapped and cannot escape. 

'lids is rupuolud with ouch sutwssive 

oyt'K' iti'td nS tile :H r oliniul:iLiOD oL 

cl y oi r ti-ai ?t t negative e I e o I i kil y f 
in*[ ■reuS'Cs , l he vciJtngn id J lie gi id bceomos 
ei tor e u nd more iiegul h e. I'lietiluLtlly. the 
gnd of ilie tube beeornosfto houvily Ion clod 
with ihe neguli recharge l hm (lie posiUve 
veil [age on the pink* is neutralized oriel the 
plate etu'ienl drop.? to *ln n Tins cuts the 
current oil from tile iVloy. deeneigmes 
the in ei g nets which release the reliiy 
nmuil lire, and allows if to close Liu 1 
hiUlory cirt-uif to the gong. This, of 
course, till lakes nlaee wry rapidly, the 
net [till l i nie fi L Lj id re tl heiiig i.-ss thii'! tme 


ton thousandth of a second. 

Since the operation of -Hie circuit de- 
pends entirely on balance, it is obvious 
that, sood injulation and low-loss con- 
strue tion arc iiniiortant. Tile sockets used 
for the tube and coils particularly must 
be of die heavily insulated type. Like- 
wisej the condenser should be of the 
variety mounted, tm slabs of 1 ow-Iq&s in- 
sulating material. Under no circumstances 
alter any of the specifications. They were 
chosen only after several months of c.t- 
perimentation. 



Ttifi 3 1 arm. circuit, 
wirli irs d:i si jw 0.1M 
jntrl htu-o cun, 
trol Jt nabs, Ir.nic^ 

[ike n 

'Fhe two coils rCCiuircd are of the 
standart! six-prong, plug-in type hiving 
three windings on each form, As only 
two windings are required on each foil, 
the tickler can be removed from one and 
the primary winding from the other. The 
remaining windings are indicated on the 
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W'Jitn ill* (UnClCT vfjr? ii itruri|i irouwl a win- 

(Sow, 3> ihovn., juy intrwd-er it!i off iht tterm 



BO.SEAX FOTE EXTLRMI^ATE^a COLK- 
ltUACHK?, ETC. 

A moii^ 1 -‘ !0 ni?TiT ri j i]>r : .cn i k'liF of 1 lor.ix re- 
cently imtcle, one or ike Luesi is in (Etc CNtcnui- 
nuthm of cockroaches which purpose it i? ?=uid 
lu answer very perfectly, :il(lini)ylt wt ri re m- 
d.ined 10 doubt il. Half a |>0H1J(J, finch' pmkei-- 
iacd oii(5 SUULcrcd nlioul wlitio (hose Ili 5 ;igrao- 
nWc pes-ta frequent, wj]3, h is said, clear Oil in- 
f'O^I uJ ha Life sa (liorodgl dy (h:iE e h l=- appemxmcc 
of one in it mosuli h ([us 3 k a novelif, it is not 
hums'll iifiau what peculiar tsLflitcft-e* of the l»o- 
va?f This depends; bur is* niHi nMircd tint the 
f-iCEs me up slnlcr). One utkiUltngG of this, up 
] 'Li ration ls the Iwfiakts mtlitrc uf Hie boMX, so 
i is as 111 ere if, no danger to ihc household from 
i being exposed. The lif-o of boi:i\.. in I!«- 
«'!«» fur washing, ip well known, the addition 
o? a large tiiLnillitl of hoiaX, instead of ?oda f jo 
ten gjilJohsof water, being suffiejemt in Sure hittf 
lilt qnamtCT of sc-a p mdinatili- umpired. For 
light fabrics and cambric* n moderate quantity is, 
io he used - hut for crinolines, which require to he 
made SiUT, a itKDglhcned solution k necessary. 
Using (I neutral Sftll, it does Wl affect ihe lc\- 
i ii e of linen in (he slighttSt degree,; and AS it 
’Ciriens the hfttdtst water, it is much used in 
vssJmig generally. Il is aLse p;iiil 1o Lt-a □nsiir- 
yuSied for cleaning (lit hoir. 

00 IT I S U RICTUSES BY CCLLODJOJT, 

According to .Mr. lylclTel, If n glass plate Ehi 
eontedwith collodion in the ordinary manner, and, 
iiher the liquid has cet h a piece of printed paper 
be pressed lightly upon the snrfaec In the hand, 
a very exact reproduction of the letters dr figures 
will he found imprepsed open the Collodion When 
rue paper Is removed, the design remaining ijci - 
feet ly vislhlti after the complete drying of the 
film. Jt is suggested that this may he the gci-m 
of souse important applications in the way of the 
rfipTCdnctlms of jiriuSed miLEtcr, without injure to 
the original, 

CURE (IF FLATVLENCY- 

A wriler ill the Enytirh J/tffAflJtiG, in treating 
of tho not maimportant sabjeetof ilitulencv, Rirya 
tutst of this iherC are tiro kiadSr In health the 
itomach and titteStincs o l ways contain a moder' 
ate quantity of gos lb at is nearly pure nitrogen. 
This appcnrS to he secreted by the rmirmiP lacm- 
hrane of the stcmftdi anil inteptincs, mid. in ex- 
cessirc atnonttl, Is OIIC of (iic most trouhlffuno 
kinds of lla tu Inn re. The Other kLml miseS from 
I'ermcntiUioii or putrefactive cliuisge of the food, 
and con mi ns carbonic acid, and sCnueti rites sul- 
phurated hydrogen, W well ns nitrogen. Batli 
these foritisof II Ltuicnce arc Imst treated by using 
pure vege table charcoal finely jsovnlered — Lokcn 
Lo the tirsl case with each meal, find ill tin? sec- 
ond op soon us i bo pymptnms iqjpeaf. The dope 
may be a IcA^pOOIlful, ond its use sliould be ton- 
;i riiied for pome time. This will usually COrrecl 
ronSlipftlion as: well! Ei£ loosener of the bowels, 
besides relieving the disca&t itself 

FHBEZIKG OP WATEIl 
tn a recent epminuiiitcntion lt> ihe Academy 
of Sciences of Farip M. Uons-singauh dcpcTihed 
sOiEie ejfpmlmeins show Lug i hat water is not lia- 
ble to fieeae, irrcspectlie of I lie degree of Cold to 
winch it is ptibrnitied, US long ns iL is not liHuw- 
cd (0 expand in older (0 change iuto ice. lit one 
instance water inclosed ink a Strong steel tube was 
exposed 10 a lemperatmc of — I’eniigr&dn 
^olhuiit eonpclaticm. This, Iiouever, oci-uriTtl 
instantaneously on unscncwstlg t3«e steel end of 
the inbc. The fluidity of the water was mode 
manifest by small siecl splicrcn which nioi ' d free- 
ly inside of the tube during iho whole process, 
and v. oil -i I have been Ktuj^icd by congoliitiort. 


diagram. Since the fwimary and tickler 
coils in e-acti catse are silk-covered tv ire, 
t hey enrt be identified easily. 

A good grade of itsica contienser should 
be used Foe ihe grid gf>i)i.tcp&cr(C^)- Its 
outer covering should be well insult) Led. 

Any sensitive relay (Tint will Operate 
between one end ten inilliampcres oiifretit 
can he used as the control unit it) the 
system. By shopping around, relays of 
(bis lype can be obtained For loss than 
a dollar. 

Although iIlo place men l of parts and 
general layout of I, he circuit ii tlOL Ciitical, 
the c^pcrirnuiti":. par I iailarly (JlO tlOV’ICO, 
should not attempt atiy jradicol changes. 
In (he original, the mid front panel 
were cut from sheet composition although 
a baseboard of wood would have served 
equally well, Since l be circuit nutiT be 


stable, it is important that a I) purls be 
mounted rigidly to prevent shifting. 

Wiring throughout should be From 
point io point and heavy, so] id bus-ha r 
wire is preferable to flexible wire. Make 
good firm soldered connections and pay 
funicular attention to the soldered enn- 
tiedions in die limed circuit. Any re- 
sistance introduced here will result in a 
loss of sensitivity. 

HpO Tt$T i bo alarm, adjust both tun- 
-* ing condensers for minimum capacity 
and grasp the detector wire it) your hand. 
RoS alt the tuning condenser Cl slowly 
unlil the relay dtfuergijsts, A Click wilt 
be heard when this takes place, indicating 
iSial the spring has pulled the armature 
over to l he con (act that closes the gong 
circuit. Finally, turn the condenser back 
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EUCALYPTUS A FEBRIFUGE. 

The CLiim'iitlon. of [lie EiiGdtyptvn globtifas j.v 
infixing rapid progi'esa in (lit south nf France, 
^puilUj Avici's, mid Coi-knti, v -pmuilly oil at- 
couitl of 3 LS alleged virtues iis a i-urncd)' for faver. 
ll furnishes ft petwiiier extractive matter, or ntkri. 
]oid, called cufnlyfuiinx ft:iid by some to be ns 
excellent :i remedy ngnirist fever .is (piinine. In 
Epfiin 5|s -efficacy in cxsc;; of intermittent mi cl 
marsh fevers ha? gained fur ]l (he name of ** Fe- 
ver- tree." It is ft pow erful tonic and d i (Fusible 
SLimuLmtE, performs remarkable c iitcp in enses 
nf chronic calarrh and dyspepsia, is an excellent 
onlLPBptkc application to vremndft, mid tens Llic 
skins of dead animals, giving lisa fragrance of 
Hu?ftia leather. The tree prcfci'3 Jt marshy soil, 
in which jr grmvF e o ft gitNU height very rapidly, 
]t diicft the earth under it by die evaporation 
from its haves, ftiad Khtlters it from I bo £rm, 
[bus pitvciiling (be generation of maratL miasm. 

AtlL WILLIAM TJIOMI’SON ON DARWIN ] AX 15 jt. 

Mr. Willinis 'IbOicifisoif, in hi* address before 
(lie iii L< isti Association Jit lldinbnrgli takes oc- 
casion to give in bis adhesion (a- life Darwinian 
views of evolution, find not cnlf expresses bis !>e- 
licf that till the Uglier cugnnbms urnr covering 
the face of the earth have must probably devot- 
□ped ilicrn selves frocti tower qihb. but suggests 
jlSso that lliese u-erc must likely derived from 
J ne I eerie stories aud other matter fallen from 
llae planets. 

ACTION OF ANAESTHETICS ON THE NERVOUS 
CF-NTRES. 

M. Provost, in the ccMivse of some experi- 
ments in left rent; e to the inode of action of 
nnjERthelics and chloroform upon the tier vo is 
centres, has readied -emudi isinns »i n Lr-e: dLlTtmenl 
from those of UJatnLe Bernard, This jJiysicdn- 
gist asserts [bat clilrnti form, in actiup; upon the 
brain, causes nincsthcsm not only in [his organ, 
but acts also at a distance upon the spinal mar- 
row, HLihent being in contact with if. 

M. Provost hits L'CfHJftied elm principal experi- 
nienti of Bernard. vvliicb consisted in snipping the 
cinnilaiiim of I he hi nod in frogs by a ligature he- 
nciUh Hie axilla;. Use it injeciing chloroformed 
vvatcr^in some bcitcntll the skill ol' the Anterior 
jiortion -of t he trunk, and in Others beneath the 
skin of [Ini posterior poriiom By varying iltc 
position of the frogs in thefts experiments, Ibc- 
vrj-tC fun nd. emUrury to Che Opinion of Bernard, 
t ha i dilnro-fm in introduced into the liind rpinr- 
Ecus produced ulifleSlkfSiri ill ! he fill Eerier wlietl 
[lie frog is placed with the posterior limb* in ihc 
air ; ivliile oil 111 lyforin introduced LitEo the fore 
fpiftricrs 'Iocs not produce aiuustlies-in in the 
hinder if cute fnks been tnkeo lo place [be frag 
with tlic head d»w 0 ward . lie think*. therefore, 
that M. Bernard bus not been suflicieuEly gnard- 
eil against [lie lilti'itlion of cbJuaolbrrn across i,:ie 
tissues. 

Upon applying pttre eSiloroform upon Ibe de- 
nuded brain of a frog, ihe uortft of which lied 
been tied, mid llio nnimftl pbiced iri Hlc pnsiiiyu 
indicated above, A f . I 1 revest Iulk I’Odnc-i'-d mi- 
rcslheria in she liCtul of rim fin i trial alone, lea ring 
the functions uf (he spinal mniTQvr min fleeted. 
But upOll subsequently untying the oorlo, the 
fmg LcEuiticd to the kkn-i'tua] condition, which 
proves that the eblor&form in this experimen-t 
has acted oulv as n simpie inliKStbciie. ftlld not as 
a CAUStic, which destroys the brain, leaving Ihe 
frog in [he condition of a decapitated animal. 
Af. Frevosi, therefore, ifituks he is entitled Co 
Conclude from, liis experiments that chloroform 
produces anasSlhesin. in the nervoua centres on 1 v 
in the portions with vilticlk it is directiy in co-u- 
mef, mid dint it docs nm act at a disiancc, as 
M. BeraimJ supposed. 


ft biL ft nd repeat (Jic process. Ths (.wo 
C[>uden5cr5 stiuutd lie so set ilia! iitc relay 
just trips when your lun id is brought tieai 1 
ibc dcLcclOr wire. 

EE ft 0 to 10 [iHlIiftiHiiictcr is nvnilftblc, 
erlTttiiely fine; tuning can Em olihiitioLi, 
Witli itie meter inserlcd in the plate luml 
the condetisers sliouM be adjusted to fiiitc 
flic lowest possible reading wilhuut trip- 
piug the relay. With either method, ft 
Certain -amouiit of experimenting will be 
necessury to balance tSie circtiif at &ucti 
a point that ft IuljilI brought within a few 
feet of Ihc detector wire wilt sound the 
alarm. The 3>est adjustment will he quile 
criiica^ due In the extreme sensitivity 
of (ho circuit. 

Naturally, as with any burglar alarm, 
periodic inspections amt icels should be 
made to check (tie sensitivity. Should (he 
circuit gel emt of order or Ehe power 
End, however, the alarm will sound unto- 
motiira L!y. It likewise will sound if the 
burglar cuts ihe 

power tines or, on ft tiding l In: control circuit, 

removes (be power plug from the wall socket. 

All hoiifth (be alarm can l>e turned on mid 
stint olt simply by inserting or removing ttu; 
power plug and tomiccling or disconnecting 
the bv.ll , c mi trot switches ij)£ Lulled ul tlic 
flower-cord lead atn.1 alarm- hell eirenit wilt 
rriftke it easier 10 shi.Ll the system off during 
the day and turn it on at night. 

Because of its novelty, the circuit van bo 
put to many other uses. For instance, it 
Can Eie used (o turn cm L hie lights wdien you 
enier your front hall. It ran be rigged to 
ii|hni doors, operate drinking fountains, 5n- 
difftte rain, npi-raie toys and window dis- 
plays, and do ft score of oilier things. Of 


course, where 110 volts arc used in the circuit 
Ijemg control ted, a relay rated [o carry Lha| 
amount of current must he used. 


LIST OF PARTS 

Ci and Ci.—“Va riablc condensers, 32 5 mmf. 
C,.— Fixed miea condenser, .0001 ujfd, 
t: H . — Fixed paper condensetj .Db mfd. 

C*. — Tilted |>aper condenser, .5 mid. 

R,^Fixcd resistor, lOjOOO otkm. 

k. I 1 ’. C. — Rattio-fce^ucncy choke, BS mh r 


Miscellaneous : '[‘wo sis.-prong, L 6f.3-uieL LT 
plug ■ i n coils; two sis -hole sockets; one flVc- 
prtaig sorkdt^ one power cord will) built-in 
resistor (.hlS ohm); ty|>c '76 tube; one bftt- 
liTy_:Lnd E^S or Lielt for external alarm 
Circuit; one sensitiye relay; wire; solder: 
cluissis; ]>a nel ; knolis; etc. 



CuainecCLng wiren leading IrdFii the cabir.et. 
The DtitAt (i^icracfi oii L LCJ- vr?l t kouig sijfi'^rit 


HOME WORKSHOP TABLE FOR INVALIDS 

Popular Sc-iftnro Monthly — Fi hruprj 


\X7BEM recovering from 
illness or injuries, many 
men would be much more con- 
tented iE they could do a li i Lie 
%ht cTEiftwork. This is pos- 
sible if a suitable worktable is 
provided. The one itlusl rated 
was designed for an invalid 
who cannot be bolstered Lo a 
position greater that! about 
thirl y degrees and was pre- 
sented to hi in as a Christmas 
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git( from a EiigEi school vocational car- 
pentry class. 

I he dimensions or construction may 
lie modified ;ie desired So soil special 
cai-i-eS- While the t a tile i; designed 1 to be 
used astride a bed, at mav atso be used 
as an ordinary (able or desk. No(e how 
the binged top and the front rail arc 
cut out on a curve so the table will hi 
l be bed closely. 
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REMOVAL OF OttEASE srora 

I:t reniEWing grease spots IYqth fabrics be 
of Unuzine or petrutaum Li often happens 
cfuLt a colored and stained cif Hie portion 

trn>i>.le ncd is left, This cun be prove lik'd bv the 
application of :l layer of gypsum ex lending "a Jit- 
Ite beyond the moistened region. When dry, 
foe p<^Wl;£er is lo be shaken and brushed &IK 

K.IlAH r.. , . .. j' J i_ _ 


attire s 


“ v yotr IVlicroscof 

BACTERIA, YEASTS, AND MOLDS PRESENT 
FASCINATING SUBJECTS FOR EXAMINATION 


KEEPING F'SII FltEfill WITH BHGAIb 
A tnethod adopter] in Portugal fur [m-serving 
lish cuiisisEs in remoi Lug (he viscera and sprink- 
li[i(jsijg!i T our tlie inici'iw, keeping die fisli in n 
horizontal position. jo dial the snyar litav pene- 
trans o? much AS possible. jl is tuid t lint fiuli 
irreparcitl in (his Wtiy can lie kept compleudv 
f'^h for I'l Inn;!: Li riiE, slip ?ri\ur being a? pci rGt r t 
ns if recently caught, Salmon ihiis iremtii be- 
fort : j: 1 1 1 i 1 1 l; and smoking possess a much nmn> 
agreeable taste, a 1 0 blc-siHionfjrl of Sugar being 
Hiiliicteite for a lb fi-pound fish. 


SI 3 OMf?Y 1 1 EON AS A DEOJKUilZEIt. 

1 v,- nlriiiillf; n finely divided iron ore iviih 
clmrvnitl [bo -species oi‘ iron know n he sprmgv 
i jori is ohluined, w hich, according t (f ] tr. Voelrk- 
0r. i:- il fl cnrl miner of grcn-ICr poioncy than animal 
L'-liftrUoftl. By filtering Sewage vrutijr tlircmgh 
this inniei inl ft becomes thoroughly purified e h 
much SWUiiler t|Ei:tndty than is required iif oninial 
charcoal nnrwcFuig the purpose. Water IrCatcd 
in this or, ami kept i'mnt expoMErfi to ihe nt- 
niaspkcLe, has- remained perfectly fresh and scree I 
for inane tmitilhs, without iil>v indications of 
E:l i plogamk i egcmtioft. 


" ' •'■ our Lives, yet there are' other 

■, ■ ■; ■ chemical activities, such as 

find, ’with the aid Of the 
microscope, that the chem- 
ical plants of the invisible 
world can be divided into 
T^st-uibc Tuck with cihuiuK giown undue a bell Ear I wo .croups' Some arc un- 
paged in honest, beneficial 
work, while others seem only to 
exist for the purpose of de- 
struction. 

Bacteria, for Instance, arc not 
alt harmful. Growing in the 
roots of alfalfa and certain other 
plants are tiny organisms which 
take nitrogen that »ntL: was a 
tree pas in (lie air and convert 
it into nitrogenous compounds 
which benefit the soil. In the 
manufacture of vinegar a tiny 
plant known as fiacicriwri acc(i 
is necessary to convert the al- 
cohol in hard cider into acetic 
acid. The acid may lie distilled, 
if desired, from the vinegar. 

These arc exam- 
ples of the good 
bacteria, Among 
those with more 
sha dy reput at ions at e 
disease organisms., 
bacteria which cause 

the production of food poisons, and so on. 


DETECTION OF APCQDOk t^ TCATEE. 

Accord inj; to M. Uerthelot, tli-n- cxi-itcncc nf 
alcohol in jircsenco tiF a Lav^e qnanlitf of winter 
may be deiermiuert |>y sneans oi' cliln/ide o-flieu- 
soyl, Tl'iij subsiEinee is decomposed very slowly 
by cold or lukcivcum water; blit if the ivnlcr 
con ca In a'cohol, bemoie ether is imnietiiately 
ftiiTncilr die flluir is fomidl with the excess of 
I Fie chloride of benzoyl. Its presence can be 
mode manifest by head rip; a tltop of the chloride 
of bcriJ.iiil. which dissolves ttie aeij chloride al- 
most linincdioLtly without acling at first on the 
ether, Kvcn with a thousandth fKirt of aleylnd 
tlie .smell of benzole clIict is very ajjjiai uDt, 


W liF.N tiie ntodorn engineer or 
scientist speaks of a chemical 
factory, he usually is thinking 
t)f a huge brick or -5 Lee I build- 
ing containing an impressive array of dis- 
til litig equipment, tanks, machinery, and 
other things. But nature, apes ago, per- 
fected miniature chemical [>lanls which 
make mans manufacturing cfforLs seem 
crude. Indeed, a number of modern Ln- 
r lust rial processes make use of these age- 
old chemical factories. 

To see the midget chemical factories of 
nature, you need but turn In your micro- 
scope, Allhough there are a great, many 
organisms in both the animal and plant 
kingdoms which make use of chemistry, 
we will consider here only el Li ltd Led group, 
mainly some of the fungi, those plant? re- 
lated Lo and including toadstools and mush- 
rooms, The group comprises also yeasts 
and molds, to which we will add bacteria. 

It seem 5 as if human chemists had 
Imitated thece midget factories to an ex- 


H'Tl'tNfi [']' rEIIHLFTtVEn FHUTfi. 

A cuaivenitili method of dosing up pir^jwired 
fruils consists in placing llican in Alone [iOS-s 
?Oiaewhiil narrowed nl die upper ^inl, pieces nif 
lni]iCr being bin! over die fruit in such a imuittftr 
that w])CH die top is Ji|S[i-li<yl there iiil] be no 
o|ie]dn^ IriLO l lie isuerior, Suane gtjiisiiln is then 
In be ]iiixt L il with ivnter 3 imd jitmrcd in n llrjuitl 
form Ovftt the cover (0 ji, clufith of Imlf an inch. 
In a few mOinenrs the g_v|kSum lumlens, anil [lie 
jfit' beoniTics nir- right e and the ctnuciils, it is 
said, w ail remain mn'IuUtged for years ; the ex- 
clusims uf dm air being mitdi more perfect lli.m 
by flic oinliuaiy met liuds of closloj.- wj l h bulb 
riibhor or ivl'Il tin. 


iTtfiPABATIUK PF CAnJWISE.PUItPLE. 

The ilye recently inrejiteJ^ and knoivn a.s car. 
mine-purple, is ubuilciM by lltC solution of ulie 
acid in nitric acid, earft being litkcil lo [MevCiU 
bailing over and too great an i n create: of torn fiCr- 
nturo. The mixture should remain stand big 
rjiiieLiv fi:i' so i uft rinys, after which a thtek, jjastv . 
ur duir-hv subs! mice i^ on tainf.il. naicli to In' 
treated with warm water, filtered, find die iesi<l- 
ntirn ognin herue:! with waiin water. The fll- 
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The pui son-gas makers of &o-c:lJ L ud civili- 
zation ba%'e their couple rparts in the bae- 
teri-U 'world. Did you ever see a can of 
badly spoiled peas or bean* with the ends 
of the can bulged out as iF some one had 
pumped the can full of air at high pres- 
sure? Tlit bulging came from compressed 
jfijiS generated ay bacteria. acting on the 
food, Never eat food from a can that 
erdiibils tins bulging, or one which spurts 
its contents instead of drawing air inward 
when it is opened. It happens that some 
of the most deadly poisons known are 
produced by bacLeria which may be 



I TJuj fiilfl fii. i'p in prc^niiug; ;1 
L'^-c Lei jji slide is to phict n 
smear of rhe upeeLmcn on a clean 
E ! -vf-s -did* asitl dry k by fians in^ 
Pm Elide through a cehLlc gaj flame 



■1 PEati iScii of tvr(.i ■of Slai li- 
st injr Koli.i(,lon on the nff-a l3in( 
cmilnjisr, the spec: mens. AMt'i Ll has 
acted for a few minutes, w-asli it 

off ivjIJl wait!' q ml dry l.ltc sLide 


domesticated in comparison with the so- 
called wild yeasts. 

Fermentation is a chemical process 
caused directly or indirectly by organisms* 
either animal or vegetable. Yeast is the 
most common organism used by man for 
this purpose. Its tiny ceils have the power 
to secrete within themselves two enzymes 
—very active chemical substances. These 
enzymes have the power u-1 converting 
sugar into alcohol and carbon dioxide gas. 
In this manner, yeast added to bread 
dough converts the sugar in the clour into 
alcohol and carbon dioxide, Bread be- 



.y Tu iis (he linil-r-rin, let ,n <]rnp 
" ur (we of alcohol fnIL on the 
■; I ihLc .1 n't Kprcncl jrDLmcl lEn: smear. 
Tdu ch n lighted lsmtcla (d it, and 
the flilin u will flit li II failctui ia (here 



4 After treating "witli alcohol to 
rcnievc r,tninjrjj. np- 

lUy a rlre-fi of Carinrl.i 1>a1iiiEi lu 
Lli e b licit: and lay dver il a (farm 
caver plans, preferably a thin o:ii 


tei-cd liquid possesses a reddish or ycUnivish col- 
ur. lesnltirifi from. rhe organic substances flccom- 
[tascal by the nitric acid. This liquid is now u 
miMnro of iillnxuil, alloxantin, urea* pmwbuU 
aeitl, di durum Ed, and other products Ol uric 
aetd. It in next Id be evaporated in h large 
ciiAimdcd iron vessel, but not lieatcd to the boil- 
ing-point,, which would destroy (lie mure side 
produced. 

After rlnj liquid lias been evfl ponied Inti -i - 
ci pj v consistency, and Eus lisSui-iumJ a beau r i fu I 
brown Ish-rfcd Of violet color, It is (0 be Allowed 
to cool. The eri rife i j i m u: i ty of tiio I u pi Id sli a n I d 
ne'er be evaporated at one time, nor heated to 
(lie bulling: point. 

SEA WATER IN BREAD-MAKING, 

It was stared at a meeting of the Academy of 
Sciences of Vans that white excellent bread run 
be made with S^n water, aitd that tills forms 
si goutl tonie. iso up or broth made wrili sea 
water is entirely uneaEal.de. U would np|w;u- 
that the chloride of rnagtiisinui in die -iCa water 
is raised to n temptmtunu, during thu piOCCSS of 
baking, sufficiently high to efthet its destruction, 
mid thereby muse its peculiar (aste tu disappear, 
which is not the case when merely boiled, us for 
soup. If, however, Uitne-sngftV be added to the 
so il]?, a compound b said eu be formed c l ibc 
sugar with tin* eblorides which has tud Lhe dis- 
agreeable tasse of the latter, 

IODIZED COTTON IN S SCCi Kit V. 

M. C. Jtefur, iu d isc-nsvirl-if *.Fi e unlinn ty JiieEh- 
atls of applying iodine ia ra^cs of glandular sidl- 
ing, goitre, ete,, finds lllat (FiC asu of solutions 
is, in many cufcs, attended with inconvenience., 
ami profNJsns to cmplay carded cotton, which, 
when impregnated with iodine i p n special eci un- 
der, b equally cECeucioiiS as a rctnedy, and til l - 
attended by any seiLOTis disnrlvnd Cages, The 
iodised cotton is- prepared hi ,he following man- 
ner : A quantity riFpcrJccdv dry Cotton, of gewd 
quality, is introduced into n stojipered flask of 
one -liter capacity, together with about one- 1 until 
of its weight flf finely powdered iodine, irt siieli 
a manner us Ed distribute the iixJinc pretty even- 
ly throughout (he muss of cue ton. The flask ist 
(heft partially closed, and gradually heated in n 
aand-bjuh E0 expand the. air. After a diort 
limn it is firmly stoppered, and the beat raised 
until the flask in filled with (hu vapor of iodine j 
this Inner slowly combines with the cotton, 
causing it TO assume a Llecp ygllowkhdjrwn 
cnlfjr. A.s soon as the whole of die iwline is 
ii^Ci] on Lise textile fibre, and the violet vnpor 
is no lungct' visible. H;e operation is cerminaicl ; 
the whole firoccsSi if well eOELdnCleil, being ef- 
laetail in about two hours. T".'e[itV*gruins of 
cotton -wool v\iL! be found sufficient for one liter \ 
it is also ELnadvisafile to exceed the pi-jporciou of 
ten ]ier cent, of iodine, steeo, for general ])iirposqF } 
ft COttOtl of half tliia Strength is sulELeieni ly active. 

Although, cotton cell Ins mada to absorli in this 
man nor so large a proportion nf iodine, it n e v it 
tltulesH preserves, iii is. ^ *nt measure, E:s oi-i filial 
tenacity. Its color is bnow ri , and nut black, 
which latter is sure 10 bo Eire ciif-e if 1 ie bout 
employed he COO high, or if its action Ik: (00 
greatly prolonged. 

HAIR ERADICATOIi. 

Professor Eiittger recommends hydraicd sul- 
phiiret of srnliucn ;is nil eKtrcmcly efficient and 
perfectly Inodorous hair erailiralur. and as being 
nuich mure offectivc Ert this- rcsjicet than hydra- 
ted sulphuret of ra lei il::*. pTfiviOusly refuminend- 
ed bv him. Tbs new extract is readily obtained 
b v rubbing Co a verv line powder mtc part, by 
weight, of crystallized SCI Ipho-hyd rate; nif sodium 
wilfi three part-3 of fine prepared chalk, Tins 


ent along with tbe gas-ji reducing decay 
organisms. 

Cliemieal placit^ in l he yeast field are, 
for t.he most ftarl, either beneficial or only 
mildly undesirable. Perhaps lhe best- 
known members of the yeast family are 
those ’ft'hose lives have dedicated to 
the making of alcohol and alcoholic bever- 
ages, Known commonly a& bre wers' yeasts, 
these tiny plants, considerably larger in 
size than choir relatives the bacterin, have 
been babied and iimscit :md cultivated 
for centuries, until today they are highly 


comes porous because uf thb expansion 
of these products. 

The third group of microsenpic chem- 
ical plants are Lhe molds. These for the 
most part have bad reputations because 
they cause food to spoil, attack various 
materials and weaken them, become 
bothersome when growing in photographic 
processing tanks, attack growing plants 
and fruits, and cause various diseases in 
man, such as certain respiratory infec- 
tions, Some molds are beneficial because 
they help form humus, the important 
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A sample oF 
bic^il ;nti I ■ I 
being Col- 
lected from 
A piece nT 
irroiat bi-iisi-J 
twlicre it grew 



mature is lu be kept iu well-eluSuil bottle? i.m 
lil needed for Lise, when a sm^ll portion of it 
is matin into a thick paste with A few drops 
of water, mid applied hr means of the hack 
of a knife to 1 Ei e spot Coated iviih hair. Ill a 
very few moments tho thickest (Lair will lie eon- 
verted into a soft moss,, and can be casH v re- 
moved from the skill by wash in jj. ('me must lie 
taken mu. to keep the substance too long- mi llig 
skin, os it would corrode it, 

METALLIC Shat. 

Metallic soap in linseed ’nil is Lighlv recom- 
mended for coating CAd^ns for wngon covers, 
loots, etc-, as being not only impermeable to 
moisture, but remaining pliable for a long time 
without breaking, ft am be mede with Hide 
expense, as follows i Soft soap is to- bo dissolved 
in hut iv-uCcr, and a solution of coppems (sulphate 
of iro-n) added. The sulphuric rtid com I lines 
with iho potash of the soap, and the oxide of 
iron is prccipi Listed wilh the fatty acid as Insolu- 
ble iron -soap. This is washed and dried and 
mixed with linseed -ail. 'flic addition of dis- 
Eolvcd India rubber to (he oil g really improves 
the paint. 

NE’iV FORM OF SENSITIVE FLAME 

Most of our readers arc familiar with I he lll- 
lerGstiihg physical fact that certain llames ore ex- 
ceedtnglr SCnsilive to Sound, mid Ini vO soen no- 
tiec-s oft lit Cxpeiim-Cnls of Professor Tyndall and 
Professor Fcpper, in London, upon ibis subject. 
Quite recently, according to iVh Moe, a new form 
of sensitive flame basin™ devised by Mr. Burn-, 
of Cork, which is said lo be t'iic most easily af. 
reeled one known, possessing (he advantage that 
lk ordinary pressure in a gas-main is ([iLiie suf- 
ficient to develop St. Tbd method of producing 
it consists in igniting the ordinary coni gas,, not 
at, tlic burner, but some inches above it, In- in- 
Uo poring between tlm burner and tho Horne a 
piece of wire gatise of oboist thirty-two meshes 
so (ho jssch, A pin-hole burner if- used, iso ns to 
produce a conical flume. 

The giiiinc fill osi hi be held steadily about two 
inches above the burner, by means ol" a relort- 
stand. The flame is a slender cone JllwH four 
i n i.-l i o ^ high, l he iijiper portion givitig a bright 
yellow light, the hose bring a noti.bisjshson? bine 
fbirnt, As the least noise till* (lame roars, sink- 
ing down Lo tire PlI i fnct of i he gauze. becoming nt 
ihe sumo time almost invisible, ll is very act- 
ive in its responses, atid being itiiher a noisy 
flame, its sympathy is. apparent to the car as 
well as in the eye. 

To (lie wound sounds it does not seem to An- 
swer ^o (liHcrintinALCly ns (he vowel flume of 
PrnfcEsuf Tyndall. It is cslrcinely sensitive to 
( 2 , very slightly to c, more so to f, entirely in- 
sensitive to eg but slightly fcnsleIvc eo u. Iv 
dulKC? in the mo?t perfect mnnnct to :l final l 
naiisiral stuill-box and is highly seen;] live lo meat 
of the sonorous vibrations which jlSdcci the vowel 
llamc, i hough it possesses some points uf di Ter- 
ence, 

FItEPAHATlUN OF HIDES. 

The fallowing method i* rccDinmcmlvil for 
preparing leal her, Jlcgin by soaking [ho skin 
nr hide ciglil or nine days in water, then put it 
in lime; take if out. remove the hair by rub- 
bing, and soak again in clear ivnier aunt the mne 
is cut heir out, Tut one pound of nliini lo ilnve. 
of salt, dissolve in a vessel sufficiently huge lo 
lujld the liidci seal; dm hide in i r l (tree or IbW' 
days - Lake it out, let it get half dry, mid I lien 
beat <ir mb uni El it become? plialile, [.riLClicr 
•pircparcd by this process will uert do well lot' 

Continued on page 188] 


organic sol i material. Molds anti bacteria 
O-Ttriet nltrogors from dead plants arid 
animat droppings and from [hem make 
ammonia and nitric acid which can be 
Used as food by growing plants. 

It 5s not difficult lor the amateur micro 
scopist to we and study these- fascinating 
chemists. They arc easy to find and nut 
at all difficult to prepare for observer itm. 
The bacteria and yeasts require, for (ha 
most part, magnifications of 4QQ or more 
diameters, although some of ihe larger 
kinds can be seen at 100 diameters with 
good letists. With the cheapest micro- 
scopes, it is nut easy to see bacteria and 
yeast plants at any magnification. 

While ynu can cultivate bacteria im 
beef -broth jelly and similar media, and 
obLain colonies of them large enough to 
see with the unaided eye, you can obtain 
all the specimens you want by simpler 
means. A drop of stagnant water; a smear 
of milk, preferably sour’ a little butter- 
milk; a speck of decayed fruit] any of 
these will provide bacteria in abundance. 

To prepare a slide of stained bacteria 
is a matter of minutes, after you have 
become familiar w5th the routine. You 
desire, for examples ^ what manner 
of chemical plants are present in a drop 
of buttermilk. Scour a one by three -inch 
microscope slide, or Isetter still, three nr 
four of them, and wipe clean with a cloth. 
Heat the slides 

gradually n flame, until too 1ml lo lunch, 
tl you want to confine the bacteria Supply 
tartly to those specimens prt^c-tU in tile tnil- 
lermilk Alter Hie has cupleft. Spread- a 

I bin film ol Hit buttermilk Lij (he nmler of 
each slide. Set aside to dry. or hold the slities 
over a low flams until ol I moisture hss evap. 
orated. 

It is tiow accessary to fis the bacteria pies- 
anE. This kills them and at the somo (Line 
preserves. Lbeir forms. Simply letting them 
soak for a few cti i n llp??- lu ninety -five- percent 
alcohol is oac way. A quicker method is to let 
one or two drofid of alcohol fall on the si i tic 
where ihe film haii hecji formed, till [hr glass 
ittuil Ike akohol ipreads in a llltn layer, lay 


the slide gei e nonLuflanunahle surface, and 
then (onrlt a lighted match lo it. Thr burning 
alcohol effectively fixes all bictcria present, 

'"PliE next Step Li stahilnp. Tlicrc arc nuraei- 
J. ous baetcria-sfflimng preparaiinns avail- 
able, some uf them intended for selecting ter- 
tain organisms to ' the exclusion of others, 
while some arc designed to bring out certain 
characteristics of individual bacteria. For your 
purpose, Loelfler's methylene blue solution, 
which has keen described in a previous article 
of this series, is excellent (P.S.M. April ’3d, p. 
■H), Methyl violet or merCUrochrome can also 
be Used. Lay [he slide Oh the tiihle, aarl let 
one or two drops of the Stain fall on the area 
containing Ihe fixed bacteria, After the methy- 
letie blue has acted for a minute or so, wash it 
off with clear watej and dry the slide. Usu- 
ally tills overstains, so that tlic slide must he 
piaccd in alcohol, or a few drops of alcohol 
dropped on the stained area, ih order to re- 
move Some of the methylene blui:. The aho. 
hoi usually affects the Stain in the bacteria 
less than in other substances on Ike Mide. 

Finally, after the alcohol has evaporated, 
piace a drop of Canada balsam on the &lide 
and over it .lay a perfectly clean cover glass. 
Because you may warn Lo insect (he slide 
through an oil- immersion ohjective somednv, 
it is best to use a very thin cover glass- such as 
a No. 1, so that the- lens can be placed clo^c 
enough to the stained bacteria to get them in 
focus. 

In a similar way you can prepare slides of 
bacteria front various ocher sources, such as 
Stagnant water, milk, and hay infusLcns. 
Whcn I real ini; milk or cream, it iuay ke nei - 
cssary to jenujve Ihe fat globules present. 
This call be done by immersing the slide for .1 
lime, after tire film has been fixed, in xylol. 

Certain bacteria ate highly dangerous — far 
mure menacing, perhaps, than a roomful uE 
dynamite. Unless you arc an experienced bac- 
leriologist, do not attempt under any condi- 
tion lo make- slides of PUS from wotmds, 
sputum of diseased persons, material obtained 
from spoiled cans or jars of food, Or orxan* 
ism? from any other source that might ill- 
dude bacteria of disease or infection. 

Y EA-5T jdaratS iri easy to prepare for ob- 
servation. Get a cake of yeast /tdlsl the 
grocer, soak it in a little wafer to juake a thin 
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7 *f /- Take Rack Fits Under Bel/ Jar 


T Lubes make con veil - 
i i : 1 1 1 . ^E>pilj( liters in wit icli 
lo handle va rimis f'sili! nivs. 
il this method is fdtomri 1 , a 
Eest-tubc nek bcrtniK s almost 
mtlt&Eicnsnhle, A bandy rack e'ur 
this | impose, illustrated litre, is 
easily made by the amateur 
ns f cveisc-rrp j ti l . 

■Obtain two two-font IvtigiFis 
of one- quarter inch hard -wood 
dowel sf in k, si iJl i ■ ■ i i : i hi ii>;a k , ma [>I l:. 
white pine, poplar, rc-dwoinl, or 
cypress in ii'iiikf: Huvr disks, 
measuring about one half inch 
I liifk and (ivy :iik,I l5m-i: qitnrl Cl'S 
indies in diameter, a few brass 
mi it:-, nr escnlcheoLJ pins, and a 
quantity of waicrprfmf cusHo 
pine. 

Cut (lie disks to l lie desired 
din meter and smooth the celfii'n 
with sandpaper. Clamp all iliren 
of litem In. a fiuvplnle. Rcmovi: 
die centers from two of tin 1 
disks so as to leave a ring meas- 
uring ont am] one eighth mu: 
and one ^Liafter inches lietween outer 
and inner cirtumfifTcnce*. JTnvi: the 
tJi FrrJ disk solid. 

The rack shown here has an overall 
diameter of five and (liren quarters 
inches am] fits inside a hell jar made 
from a one-gallon jug (see photograph 
on opposite jiage). In I Hiring l In 1 r< si- 
ll the holes., damp the Iwo disks tn- 
gudwr and horr: {hrOltgli bulb at once. 
It is Ivrsf lo I race die design cm "paper 
and Fasti'it this temporarily to Hie rings. 

After the tube holes are finished, 
damp the three circular pieces lo- 
gether ami tiore holes for the five 
dowels which acL as spacers. Tlir holes 
are spnceil one between each group of 
three tube holes. 

!u the center opening of the rack 
can be glued a dozen pegs for holding 
I ii lies while I Imy d m in. 'I lu-se H re space ■■ I 
as shown, The |kg5 arc 3J^-inch lengths 
of one quart er-iocli dowel slock, Hueh 


Flic mrl: in hhu. The c n nerEiHcn Icr ia nIfo pp-i n r; n 
liiri.i: at yea at cake Into ?o<nf < 55 Iul-c molasaea 


project 

half-inc 
I lie 
be 


I Itl'L'i 


indies 
piece, 
can lie 


above tbe * mo- 
le il. unfinished. 


may 


wood 

coaled with writer proof paint 
r r varnish, or Iren Led with linseed oil. 
However, you probably will not find a 
finish tliaL will resist iilcnlml, xylol, 
nod oilier chemicals completely. 

l o make a hell jar from a fine -gallon 
jug, fash'it a glass cutter on a half- 
inch block, with the ending wheel held 
horis.onl illy, .Sel die jug on the same 
surface that supports the cutler block 
rind, by moving either (lie block nr the 
jug, sinhe a line completely around 
the side, Ifeml a piece of oue-quarLer- 
iii<J] rod into n sort of hammer and lap 
die glass pienlLy on l he iusii!#, opposite 
(he scribe line, The bottom will sepn- 
mlc cleanly if the scribing and. lapping 
have been properly done. Bind the 
sharp edges with adhesive tape and 
inset l a mrk iu the l up. 


Paris of die circular lest- lube rack Ewing assembled. Tiic 
PIUS arc q Hurt fir bath art a pie doivclfi. The drawing Jt rifibE 
altnwE t?i V 3ay.-tntt tit Jlulcs, n:ni bnw the |mri3 fie log-cllicr 
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paste, and Smear Some oi this paste OR a slide. 
Add a drop of water, followed by 31 dttn 
cover glass, Your m icrosco f^c will reveal yeoit 
as being a single-celled plant of extreme sim- 
plicity. Many of the cells, however, wLEI be 
linked together, or will contain buds of va- 
rious *iics. Such plants arc reproducing. When 
a ycaSL plant grows, t( sprouts a I>llc{ lliat be- 
comes mother yeast plant, and eventually 
breaks away to face life on its own. Some- 
times, several new yeast plants cling together 
in a chain for a white before breaking up into 
Individuals. 

You can stain yeast plants by adding dyes 
to the water in 

which they are present, An easy way of doing 
this is to place a drop of Stain at one edge nf 
the cover glass and hold a blotter to the op- 
posite edge, The slain will move across tbc 
slide, under the cover glass. In a similar way, 
you can lliisb the preparation with dear wa- 
ter alter staining. Try methylene blue, methyl 
violet, -rosin, and merairnchromc. You can 
cultivate yeast plants by placing bits of yeast 
cake or tablets in a solution of molasses and 
setting ii in a warm place for a few days, 

M OI-DS, you will find, are more complex in 
structure Ilian yeasts or bacteria, but ate 
easier to Study at low powers of r»a£|iilara. 
t:on. One of the most common molds as 
l£ Justins rtigricartt* commonly known as 
bread run-ld. To obtain a plentiful supply, mb 
one side of a slice of bread across the floor, 
and then lay it, with the side that was in con- 
tact with the floor uppermost, in a saucer con- 
la ini ns a lit lie water. Sot this in a dark place 
under a bell jar or other cover that will con- 
iine moisture. 1 11 a tew days you ought to have 
a luxurious growth of molo. 

Close examination of bread nmbt with the 
naked eye reveals that there i& a layer of 
white, glistening materia] that looks like a 
blanket of line wool or cobweb material- 
This the mycelium, wising from this layer 
03 mycelium are tall sdaEks bearing tiny 
black "balls. Thee balls are the sporangia, or 
spore- producing bodies. The spores, which 
do the same work as seeds in higher plants, 
ore distributed over the earth by the winds- 
hread mold, also reproduces sexually, hut mote 
rarely than by the spore method. Between 
iwr& hyphne nr stalks there wilL develop short, 
bulbous, branches whose ends come together 
and unite. There appears at this junction a 
thick- walled 1 dark-i nlnrnd rest! mi Spore, Such 
-l.mres have Llifi power of producing a new 
mvcrlium whenever favorable growinR con- 
rtitions are found 

Under the microscope, bread mold becomes 
s lieaUtijnl aod inlervUiop object. ^JuLe that 
the hyphae or spore-bearing Stalks arc not 
divider! into numerous Cells as art; (be stems 
Of higher plants like the closer. Try to Sind 
a Spore chamber that has been broken open to 
reEease Lhc myriads of !my, black, football like 
spores. Look also for resting Spores (avgo- 
spores) between two conjugating filairtcnis. 

You eati oh lain other specimens from moldy 
foods of various kinds, such as spoiled orange, 
dKaying pears, or moldy cheese. Froquofttly 
profuse growtiiS of molds, such s& Penicillin m 
and Aspwtitins, -can be produced by moisten- 
ing pieces of bread with grape juice or canc- 
sygor water, atkd lei ring thetrt J-omain for 0 
few days under a bdl jar ?S described. I>o not 
inhale mold spores.. 

1 M MAKING slides of bacteria, yeasts, and 
similar material which you want 10 dis- 
tribute m a thin layer, you will find a little 
trick employed in research laboratories o! 




n IF, SURVIVOR Vo 3 . 5 


187 * 


THE SURVIVOR VoL 5 






great iieip. This cnnsists t}( dcairitu: two cover 
lihif.jLS. | >hLci cur a drop nf (he specimen mate- 
rial, , .vJ]ic:3] always is in pi ■ form of ;i piste or 
liquid. 051 one slaw, arid uriJlftini! the either in 
contact with it. Let Ou; enwr ((lasses to- 
gether, Hut rto not press them : then Separate 
them ;l" once by a sliding movement. This 
Spreads the specimen materia! in ■ thin, even 
layer over each glass. A tier a little practice. 
you will he able !o perform the operation 
easily. Twewers for grasping the delicate 
cover "lasses probably will help 

A common way -of Using bacteria when fit?, 
trlbuted over caver glasses in tJiis manner is 
to pass the rapidly, several times,,, 

through Lite tip of an alcohol or gas tiame. 
This takes the place of the flaming -alcohol 
method already described. 
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Burns Designs in Wood and Leather 


Y OU will enjoy decorating 
wood, leather and other 
materials with tbis easily 
const rucied electric pen, 
which has several novel features not 
found in other pens of this typo. For 
example, in an instant you can change 
from a tip which burns narrow lines to 
■one that is broad and largo for burning in 
backgrounds. It is not necessary to wait 
for the point to heat up. as it becomes 
glowing hot. immediately the current is 
turned on, and cools almost as quickly 
when you want to use another tip. This 
meats< that it is exceptionally speedy and 
works almost as fast as you can write. 

The handle is made by wrapping a 
piece of sheet asbestos around a pencil so 
as to form a tube about 4^ in. long and 
of diameter. Use water glass 

(sodium silicate) for a cement. Wrap a 
1-in. strip of asbestos around one end to 
make a linger grip, taalf of it projecting 
beyond the handle lobe so as to provide a 
space for the connectors into which the 
hot tips are to be inserted. Allow the 
handle to dry throughly before finishing 
it with enamel or lacquer. Constructed 
in this way, it is practical and safe, form- 
ing ar. insulation against both heat and 
electricity. 

After passing the connecting cord 
through the handle, wind the bare ends 
around a No. 16 copper wire to form 
small coils, as shown in Fig. 2, These arc 

t 
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the hot-tip connectors. Wrap them with 
asbestos and hold inside the finger grip 
with a putty made of asbestos and water 
glass. 

The lips, which are very easy to make, 
consist oF short pieces Ol ai ic hrQm e wire 
(which enn be taken from a healing cotEt, 
bent as desired and with the ends at- 
tached by crimping to short pieces of Xn. 
1 6 wire. A V-shape tip will be found 
most useful for general work, while loops, 
squares, and other shnfies arc suitable for 
background work and for repealing a 
design a number of times. 

Whets wood burning designs call for a 
number oF cireies. a good kink h to make 
up a very short tip holder and attach it 
to a compass, as In Fig. 3. so ihat perfect 
circles of any sizie can be burned. A 
special tip for burning, your initials cm 

the wnod handles of tools can be made 
by forming the ni chrome wire around 
brads driven into a block of wood, as in 
Tsg, 4. Any other small design or figure 
can, of course, be made in the same way. 

Figure 6 shows the resistance unit into 
which the curd from the pen is plugged. 
It is merely a nichrome heater cot! cut 
into otic side of the current supply. Re- 
move several inches of wire from the coil 
is you desire to have the pen tips glow 
while hot. The ordinary red heat is 
usually sufficient, however, unless hard- 
wood is to be decorated. 


Fiji 4. By ben Sine 
nifhrcifsic vdre nrc-unri 
M Hi Eld- (wilfci hea-H-s tut 
L-fl 1 . .1 h-rn m it for T(io.| 
L-n he tna 4 e 


Fig- 2. TJir tip-s are made 
Enim niclir&nte wi!5 1(J a Pit 
t Is C work jtjirl in scried inter- 
changeably ir.sD tiVD coils- (i[ 
wire nr tltc end uE lh-t htildCT. 

where flht)' ^re Tclaincd tiy 
friction, ns illiisti at<?i( ahnve 


Fip 3. WtieiL Jt i-s neers- 

s my to 4 ra,w circlet with 

(he electric ptn, a s^ecia] 

small tip it Hl.i» 4 e as *t Oic 
Tight and *15 a else d (t> one Leg 
of an inespenseve compass. 


3 f e- 

‘illtATLC '6 MUSt. li 3 TllClsrQUH 

hearer CO H in □ timid Ed fttekoi- 
A if cord socket «* then * 4 dtd Ear 
ccnv-Eflionce in plugging in flit tool 


great advantage nf this pen si iht ease wish 
wmvh lip-B ace changed. Several tip* art shown fcinlnw, 
and OFie ia bring py-ihed im-rj the sockets oE the holder 
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DidErarjf house CUrfCriF. (his easily 
■ msde p^rograirhic p-cn can fi-4 u-serl 
foi 1 a v.iiiety of decorative 
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The stulo malic col^r orr;."iii in ns^, Tt is. counsel cd fc tin? cninut of n. bi-find-ca-st tcccivcr 

popular sci e we ii \toKTiiLr Aran., is? .id 

H LRE h llie Lalesl in radio novel cuit li is f i: i i through a standard 
tics — 4i mi nia Lure color organ. speaker-coupling transformer (T 2 ) 

Connecled Id a broadcast ir designed Id work into iiri impedance 
- ceiver, it j rails] a I ps suiiml Enly of thirty ulnns. 
color l.o produce an accompaniment of eel- Frerjoendes below 3tjt> cycles are 
ored lighting For atiy radio priurraui. lls | iii ssocl by tFie first section of iFio 

1 mill -in screen glows in danr inf! lilies as network, wFiieb eonsfsis iff an in- 

pleasing (o I lie eye as music is lo 1 lie car, duel a tier: (L ? .) and a red Lamp (IL) 

[.'alike must large color organs, which ate connected in series, Tin; inditclarn e, 

manual] v controlled fry a skilled ope rid or, shown in iioss see M on in I Fit” draw- 

lltis ri i ei lil is en.fi rely automatic; (lie pre isiir, is made by whirling 1,500 turns 
domin a nl piLrlr uF the imisre alone deter- of No. 34 silk-enamel magnet wire 

mines l he color. Low Holes bailie l lie on n paper Eiibe ( luce-eighths of an 

screen wilh a deep red, I fie middle leg- inch in diameier and iwn and one- 

isler shows in varvinjr shades of green. IrnFf in l lies long. A Laminated on: 

while- a brillianl blue responds Eo ifie high made tip uL slrnight 

notes ci f the Hole oi violin. Blended com iron wires is placed in 
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PLAYS WlyIRD RADIO 
ACCOM PAN! M K N T 

Music Is Interpreted 

In Vivid Hues on the 

Translucent Screen of 

This I'asrinating and 

1 his i 1 y Built A ee csso r y 

By 

JOHN L + RENNICK 


Him Lions of these colors give tlm interim;- another lube that is a 
dialc shades. siuig I'll inside tire coil 

Wilh present -day revoSvrr lufics if is an fornr, By sliding I. hi- 

easy mailer In nlitiiin sufTicicu f studio- Tre- cote in and out the 

fluency power to light several miniature inductance nT Hie i oil 

lamps. It only remains Nicn lo piovirjc may he varied be- 

cofor screens for I Lie lumps and to cnn- tween nin V- limits, 

nect I hem in a simple frccfucriey not work All I tough t Fie second 
designed lu separate I Fie “[ones" and Fcerl section is a series res- 

the power to the proper lamps :il (lie on a ill circuit peaked 

proper I m 1 1 <-. at 5UG cycles, it fs 

As arranged, I Lie cirfiiil is a compact so designed that fne- 

i iuiiI boat Fon of power supply, amplifier., fluencies as low as 

fietiucney network, nod opl iral system ?50 cycles and as 

moil filed on a sled 1 Fin^sis designed In li! high as 750 cycles are 

a widen) radio inliinH. H is completely passed. 1 : ie circuit 

scl F contained. To pul Ll in operation, il is run finds of a foLir- 

onLy necessary In plug i( into an abrmal mEerufm'tuI paper con- 
iug-current line and make 1 he proper con- denser (C.,), an in- 

ncc( ions Lo L he output oF a standard ne- duetance CLj), and a 
[■civet . green lamp (Bp), all 

An examination of I lie ehruil shows connected in scries, 

tliat llie amplifier and power- supply con- The condenser may 

iiecl ions are standard- TFie Frr<|iH’nry net- have a low-voltage 

work, shown n! ■ lie rigid in I. lie diagijiin, rating. ], 3 is identical 

is (lie only unusual pari of (he enliie dr wilLi L|. 1L in the 



Tins CIRCUIT CHANGES SOUMT> TO COLOR 

Tin? u]>fHiT view shows tlm r f o ol or ih-c call in cf wUIl (he 
[ransluctut Ittreth reniOVjd expose 1 lur- roUf-elnr ani the 
ivLlr toloi'ttl bulbs, AEjo-vt. hot In ns view af flic L-lifLSMS 
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LIST O t' PA UTS 

T, .— Standard a mlii) transformer, 3 :1 

ratio. 

J j-,_— Speaker ronplitig 1 lanslwmcr , 

7f)OQ-obm primary, ,(00-ohni sec- 
ondary. 

Tj. IWcr transformer, volts CT 
Sl( 50 initn, G..$ volts ai 1 amps. 

C ,.— IVilmlnr elect mlydc corLclarset', 

1(1 jvifi!., 50 volt . 

C, null Cn. -Dual electrolytic filter 
rondciiircr, I isi tf t. 

I' i Paper condenser,, I ■! i f ■ I. 

L\.. Paper condenser, 2 in UL 

<;h. — riHfr choke, lO henry, 

],. mul r.;- Liifli ic ! silicic fs'ifl 

(OKI). 

H, — firsbtofp 500 ohm, l wait. 

U, _ — Flash~ 1 igM hulli, l -3 voll, 

[( 7) I3j, mid hi. Dial (amps, rt volt. 

Receiver units composing tlifi circuit arc easily rtn- 
— ■ icmbtad. Thu re Hen tor \b stem in t he background 

The under view uf the chassis shows however, they may be made to the 

clearly (he construction and placement of prongs oF [lie receiver output tubes 

(he network inductances. The suckers, by wrapping _ the leads around the 

placed immediately below Ihesc coils, may plate prongs i? the circuit is of I he 

be of (he flmuhrdlvpe used on illuminated push-pull variety. or Jo (lie pkuc 

dials or may In* 1 liken fr.mi a string of aud screen prongs if the receiver 

C Pin si n ms- lien lights. The power-supply uses a single pentode in the final 

choke and input transformer also show singe. 

prominently in (his view of the chassis. To adjust (lie network, decrease 
In niKratfnn the primary of the the receiver volume until the tamps 
hmni transformer (T,) is connected plow at a Eillte loss than normal 

a cm mi the primary of the speaker- brilliancy. Then set (lie movable 

ttmplinu Ira ns former of the receiver trsrcs of the inductances so 

(in parallel with She speaker cir- that Ihe load appears lo «■“ 

ouil t. Usually, Ihe tunned ions can VJ ^ e among the lamps ac- 

i«- iliiedlv mi il,c speaker le.- “"line >' K frequency of Ihe sig- 

utinal block I f' H ub is itoi practical, l^ss notes should cause lire 


Th is circuit rltscrn in nlicnvn Ei*w flip sly 
tlic color ^r^jiu run ti<! wired. Ot iht 
right is .1 Tcnr view qE lire cahiiift. 
vjhieliwnfi sale a Red Erosn nil *f(l liililc, 
tup receiver, Oic 1oj;(ile s^-lidi 


diagram is a sh-vnlt dial lamp. 

"Nil: third network sc d ion prises only 
tho?e frequencies above 600 cycles. U is 
made up of a Uvo-micro Farad coriilcnlscr 
(t',,3, ninl (wo blue lamps ( 1 J :i a n 1 1 1^). 
These arc sb-vyli dial lights connected an 
parallel. The use of Hvo blue lamps is 
necessary to eel a good lialame of rotor. 

Due to ( he overlapping of the frequency 
ranges, noLcs between iJflO mid hJO cycles 
will cause both the red and Erven lamprs Id 
glow, while frequencies be l ween bOO and 
7S0 cycles will lighl [lie precis as well as 
the blue bulbs. This blending gives I he iti- 
ieiiiK'diale tones and mixtures. 

The optical syslem is e^(remdy simple, 
If eoiisEsIs of a wedge-shaped, sheer nit:! a! 
reflector and a reclnngulnr translucent 
screen made of ground glass or 'racing 
paper ml lo fif liie speaker opening id I he 
cabinet. The lamp sockets are nionnfccl 
on (he chassis so Mint the bulbs tfiem solves 
are at Ihe rear oT ibe reflector; The two 
blue lamps should be placed ddc L by side 
at (lie c-.\ f i erne rear; iFie greet i and rod 
him [is dlroclly in from of Ihe blue E he 
color screens are made id mlored gelalio 
f nrmecl info small cylinder? £u Sit over die 
lamps. 

Although ihe- placement of pads is not 
critical, the arrangement shown in the 
photographs is suggested ns Ihe most con- 
venient layout. Looking at the rear view 
of i bf L assembly, wc see, id ihe right, the 
’8-1 rectifier tube mounted be.twcen Ihe 
electrolytic, filler condenser and flic power 
transformer. :M the leTl (Ire (up of (hr 
’42 nmplilier 1 ube may be seen Irehind I In- 
can housing (lie network- coupling trans- 
former (Te). This transformer was scaled 
in wax lo eli ruinate mechanical vibration 
of the lamina! Eons, 
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rt'tl lamp (o 1 i "li L Up lj\ FheI 

should have Ifn.lc c(Tecf un Mia 
of ! »c; r.H . The average speaking ravij^o 
sliuukl i pilisc l Fia rri i.fii liftlil. (n i;kv\v 
strongly, while only Fii^Fi notes r L f- 
Jerl Mu' 1 1 1 1 ic FrmtpF. Xo jkIjiikI in :i| 
is provided for (he JaMrr; (hey wifi 
lake care of themselves if r Jn- olher 
(wo arc atlpisfr'd properly, 
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Uni ess a' va rial ill" a s i dio- r rc f 1 1 ic i it y 
generator .is available, (lie huluiM- 

;* 1 1 ci-s must he a dji ir-f '? l 1 riy rvpeii- 
oicnt, the appearance of (lie view- 
ing si u ii'ii servliijr as fi gnfde, Tf (lie 
nelwork connections arc made cor- 
m( l K- :md (Fie const an Is given art’ 
fdlfo'.ved. iJkt average set builder 
should liave JllMr dirfiriilly, ]| is 


important, however, that the net- 
work specifications be followed to 
(lie leKer. 

In esperirnentine with (lie com- 
pleted organ, you wilt find that (ho 
ijes( color coniliitialtoris arc obtained 
from music of (lie classicaE or semi 
classical type. 



Dec , t 1952 

SOAKING PJNE CONES iii 
rhfitiic{il 5 -C" I Li f i o n s- prndirqsj. 
■Cfilc-rinl (lisines when miTi 
or? Ijvn'?(l In ririplncc. Oiy 
C0n?5 1 1 itr nvrj h !y , sncilc in 

i lltttliiiil cinrl ell :j-v fo cky 
b^Forn- burning, Siren Hu*tt ni- 
1 1 -ci I r- produce-* r?d ftcim-t!; 
buriurn nilraln, rippErr-green,- 
tapper nrtrnlo, (.iinjF-i'jfd 
Calcium cl> I or i J « r 
mangn; pfll-mi-siimb hllralr, 
yd lew; pctrcmsFum rhlfirnlp, 
v iof I i iJii u iri chlrmcfr.. pu-rplfl 


Popular Mechanics 

MAKE LEATJlEfl OF FISH SKINS, 

July ; 1902 

Skins of finis nnd various kinds of uni- 
m-i!s that not I tii i jit .ieo were considered 
unless are now touri<l to make excellent 
IvaiUcr. A northern firm recently nimim- 
Facdirerl sFrocs of tFic skiiiF* rsT codfish And 
rusk. Whip fin nd Fes arc made of sharks' 
I'kni 4 . Porpoise Ifrilficr make the finest 
i a ’ " t straps, and wlialf skins make admir- 
able leather for many purposes. Seal 
I e (i i Fie r is made mto pocket books and 
many other lrseEid articles. Si I m on Elide 
makes waterproof shirts and Fiats for the 
Eskimos, Overalls of tanned lislt skins are 
wont by (Fie natives on l Fie lower Yukon 
in Alaska. Wain is leal her and sea ele- 

I'liml Fralhef .ite Seen Oil (he lci.irkeM but 

j<* b.i(fi dnrsr animals aie nearly exientiin- 
Pted ii wifi arn ii mat i" Pint 1 i 1 1 1 1 ? co miner - 
f iaflv 
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Scrap Leather Pullet! Through Cutter to Produce Lacmq popular mechanics 

Feb. , 195! 


Lacing of at most any desired length and 
reasonable width can be made quickly by 
rotating a piece of scrap leather oil this 
easy- to- make cutter. A razor blade held at 
a slight rake by a sheet-metal bracket pro- 
vides the c utter t and a slotted wooden base 
receives the lower end of the blade. Note 
tli at the metal guide, which controls the 


blade 

BRACKET 


G-UEDE 


SLOT 


width of the lacing, is inserted between the 
mounting bracket and metal base plates. 
The latter are set flush with the surface of 
the wood. The guide is adjusted by loosen- 
ing the blade-bracket screw and the guide 
screw, and the blade is moved to renew Uie 
cutting edge simply by loosening the ma- 
chine screw which holds it to the bracket. 

To cut tli£ lacing, first cut 


a small disk from the cen- 
ter of the leather scrap 
and place the scrap over 
the blade bracket. Then 
insert the edge of the 
leather under the lip of the 
blade bracket, bring it m 
contact with the blade and 
slowly rotate the leather 
counterclockwise. When 
the lacing projects from 
under the leather, grasp 
the end and pull until the 
desired length is attained. 
— C. Mend en dorp., Grand 
Rapids, Mich. 
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Reflector oycn it: at on frozen jric. J. They 
} Hiked in SO mmnt-ci — .7 -minutes less then 
yjae.hvQe recommended for regular oven 


s v Nit k t c> c r 0 n ie it F fi £ 

Easy-lo-mahe 
reflec tor oven 

J 

TF»e cost of 1.1 ic reflector oven pictured 
above wag JO cents. 

To make one like it, obtain ji dean, fi* 
gallon rectangular can fram j# paint store 
(011c that lie I cl paint thinner or Ikjuid 
wax) and cut it approximately as shown, 
Such cans arc usually available for a very 
small charge. Use coat hangers or similar 
heavy wire for the grill and the folding 
legs, mid make holes For these wires willi 
a punch or nu ice pick. 

Like the reflect or ovens you can buy, litis 
simple version gathers hen l From n cam]) 
(are with surprising rflicieney. l! will hake, 
roast, mut broil, and you do not Jiave 1o 
Wait for glowing coals. It will bent while 
l fie kindling burns. Flnce it on the ground 
about 9 feet away from the fire on ihe 
windward side (soasheg will 00 ! blow in). 



Cut with tin .mips, discord side it tilt spurt, 
fiend % inch of each edge oner n-ith plie r.v 


MIGRATION 

Copyright 1979 by Kurt Saxon 

By Kurt Saxon 

A lew sumvallsts have considered migration as 3 way of getting oul from 
under the impending doom of ihe American system. R, Hodklnson of Australia 
recommends his country as a place for Americans 10 settle. He means well but 
he obviously has known few Americans. 

For mosl American migrants to Australia, the place Is a miserable 
experience, both for them and the Australians they deal with. 3 will go inlo 
detail about this, but first, let me point out the general impracticably of 
migration. 

Most Americans believe the world is their oyster. They fee! their Influence, 
their products, their hade, makes them welcome anywhere. This is true only 
when they go to other countries as tourists. They take money which they 
intend to leave behind when they go home. 

AH tourists are welcome, anywhere* by those who make their living off 
tourists, 'Tourists are usually Insulated from anti- American sentimenls, as the 
authorities and those living off the lourist trade are verbally and even 
physically rough on their nationals who accost tourists with belligerence, 

So Americans who have traveled to other countries, spenl all their money 
and left, come home with much praise for the polite and quaint natives they 
met. In most cases, the natives were polite only because they expected 
payment and also because they knew the arrogant, cloddish Yanks would soon 
go home. 

But when an American migrates 1 c annlher country, the mask of politeness 
is off. Ho is a competitor and, as a national from a country with 3 higher 
standard of living, is considered a loser and a fool , 

Since he has little money, except what he might earn there, he Is no betler 
than the nalives. He is also astonished by the realization that he Is now In the 
same position as ihe Puerto Ricans in New York or the Card bean blacks and 
Easl Indians in England. For the firs! time in his fife, he is a dependent 
foreigner and is treated as such. 

1 migrated to Australia in fate 19G£ for various reasons; the main one being a 
quest for adventure in what I considered to be a new frontier. Also, I believed 
America was going socialist and didn’t know Australia was much further along 
the same road than we were. 

You must realize that Australia has obviously changed In the last 17 years, 
but, as a rnigranl. I’m sure I would run Into ihe same general problems I 
confronted then. Although Ihe standard of living might be somewhat higher, 
the people and their attitudes tovjafd foreigners cannot have changed much. 

Furthermore, although !he following my seem very critical of Australians, I 
would probably have had just as hard a time anywhere else 3 migrated to. For it 
is their country and their ways. And their attitudes against Americans were 
mainly formed by Americans who had been looting Australia for years, Also, 
I’ve never gotten along with Americans so why should I gel along with 
Australians? 

Even so, most ol the Americans i mel there were just as hostile to the 
Australians as 3 was and they were also just as obnoxious as I was and I didn'l 
like them any more Ilian did the Australians. Few of (he other Americans were 
migrants. Most of them were businessmen taking unfair advantage of the 
Auslralians. It wasn’t that the Australians were stupid, It was Just that they 
were less sophisticated than the sharper Americans, The term “Robber 
Barons", as applied to our 19th and early 20th century millionaires would be 
mild in comparison to the crooks I Saw bilking the Australians. 

As a near penniless migrant, (hough, 1 didn’t feel that 1 should be treated 
with the same scorn as the Americans who deserved it. But I got it anyway, 
even though l had gone there with the idea of being an asset to the country. 

The reason that l had so little money was that 1 didn't take advantage of the 
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W ETA CHLORAL. 

Dr. Itieliardjou, af J.amfon, haslnteh licsn fs- 
pcrmenling mctufJilurnl, a, substance j'os- 
niild narcotic Fropcrtlcs, isomeric with 
chl*rsnl t hi'mI prnd m,-i: :] ^licri chioi nl Irvdiiatc is- 
brought into contact witJi sulpliunc ncul.’ Ohloml 
is also ch ringed spontaneously in In- meTaehloral 
m hen kept fern Emig [ime in n siofjpetcO hotlle, or 
when ft (lUftTieirw of water infinfTrictit to produce 
the hydrate is added lost. Elcnt converts metta- 
cliloml into the liquid chloral, wliiclt becomes [lie 
iivdrate on the addition of si sufficient (planish- 
ot' water. Dr, IUchntdson rtl c-ilE? uitentiort 
to the fact that chlotiil, from eIS wflinily In w:i- 
ter, i& fi caustic, and Purl its n^c mny-, pcThnps, 
rorneti mes he advisjible in this connection, in 
view of its after soothing iffi'ccls, 

ACTION OF IMWHI'IHt OF POTASS! I'M 

Fi nee tht fi Li t hit rod u r-t ion, nf brerm i il e of ] iotas- 
sIlitti into the vtfitfTi# tji r<A'ca there hns been it 
great diversity oT ojiiitjon in regard to its value 
ns ft remedy, some praising it cxirti vagUiH lv t 
□ltd Olliers denying it any specific virtue. Must 
writers, howtvri, are satisfied that, judiciously 
ottmiiiistereil, it i* ft substance of levy grout 
ntcrii, although its nttnic of operation is cvctj 
yet nut Catiicly understood. According 1o JJr, 
Armory, its effects oi^t produced by the direct eo- 
I LDti on (he blood-Yesgels, or a he v aso- motor sys- 
tem which controls the action ef these vessels - 
end lie thinks that Ibis action ill arconait for 
end explain all the physiological and tlicrnpcn- 
licat infiitciices of the drug. He stales rhne the 
bromide is easily absorbed by the ntuo&us mem- 
brrcne anti by lire skin, provided the Wider in 
which it it dissolved is below the temporal me of 
that its elimination is conducted by the 
skin atLd the kidneys., atid iStal in ihcrajieutical 
dOMS it is not el i min mod hv the inlesliuos or I ho 
litngS; (hat it posses out of the skin uiihoitt de- 
co imposition ■ 1 ii ret the larger tlir dose c 1 1 1 - more 
intense and enduring the influence- in Hie mso- 
motor Fvslem ; and Liial its action in the general 
nervous system is COirwqoC-olEv ih'iiendetii npnn 
that of I he vasomotor nerves, upon wliidi it --irt* 
as a sedative. The highest value of [lie remedy 
as a medicine is paid So lie in its remedial pow- 
ers over epilepsy, being of signal service tit the 
vast majority of cases, while absolutely curing 
very many, ami rarely failing to diminish ihc 
number utiil violence of the attacks where ii docs 
HOC cure. -One advantage of the bromide nf po- 
tassium is said to be that it can lie given without 
nnv clanger whatever, Ceriain incnnvenicnces 
Eomellfaes present themselves, sitcli as the jij ni- 
si iicrion of acne, or other eruptions an the face; or 
elsewhere, olihotiglL. on. the other h and, Bath dis- 
eases have Homciimes been oarod by it. la full 
■rinses it ifl sail! sosae.tiisies to eauSc redness or I lac 
palate, epigastric heat, salivation, drowsiness, 
confusion of mind, depression, failure of memory 
iit a remarkable dcgiee, weakness nf the arms 
and legs ; but- all these evils disappear entirely 
on the discontinuance of the remedy, no perma- 
nent ill oit'ects having been obserwul It; follow its 
employment. 


T.OFfl OP I'fllVHi. 

Force is measared anionj: Id iH'iT -spou king 
poodle, as h |ic.!i'hii]:is generally v. ell known, hr 
j'ncf -ftnin/it thul is, the unit of finer is ih:it 
ijuaMiiiy rc<|ii1rcd Lo raise l pound I foot high, 
agriust (he arlion of gritv iltiLiod, at the ?.uifjn it 
of 1 he. cnrtti- 
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Australian government’s “assisted passage". Assisted passage was a 
government con whereby (hey payed about three quarters of a migrant's 
passage. The ripoff wag that one couldn’t leave the country until the assisted 
passage, amounting 10 several hundred dollars, was paid back, Since few 
migrants could get decent jobs, and if they did, the pay was barely enough lo 
live on, one could not hope to save the money, so was trapped. I paid my full 
passage so !efl when I’d had enough. 

Wages then were one Ihird for the game job an American got over here. The 
average wage in New South Wales was 78 pounds a week at $3.25 per pound. 
Food and rent were cheaper than here but manufactured products averaged 
three times higher, due to high tariffs on imports to compare with the naturally 
higher prices of Australia's smaller industrial output. 

Resent maul of Americans was deep-seated and marniy originated from the 
Second World War when hundreds of thousands of Americans were stationed 
in Australia as a base for attacking the Japanese. The Australian serviceman 
was parr] very little and the American G-l. was eomparitively rich. They literally 
bough! up all the women, which enraged the Australian men. Like the British, 
the Australians complained ef the G.I.'s lhat they were "over paid, over sexed 
and over here”. 

The Australians seemed to think Ihey could beat the Japanese all by 
themselves, or at least the ones thal attacked AustraEia, They may have been 
hghL as the Australian soldiers are among the best in the world; as good or 
better than American Marines. 

Anyhow, much of the anti-American sentiment is male-criemed. Australian 
women are very nice and very pretty, on the average. They never gave me any 
problems, I think because since Iheir desirability was a big part of the conf.ict, 
Ihey were too flattered to get into the Yank-baiting game. 

As a reporter, l decided (o get work in that I ins. 1 had rented a TV and read all 
their newspapers before making any applications. Although most of their news 
about America was from U.5. news films beamed over there, their papers were 
biased to the point of outright lies, They have freedom of the press, as do we. 
But freedom of the press is ait too often a license to defraud the intellects of 
I he reading public. 

t watched the account of the blacks kneeling on the steps of P Southern 
courthouse at a civil rights demonstration. This was against the law so the 
cops r with dogs, moved them off and there was a riot. One black was flicking 
his jacket at a dog, gni too close and was bitten . 

The news film plainly showed that the dog was leashed and the black just 
had no judgement ot distance. Next morning, the Sydney Morning Herald 
showed a piclure of the black being bitten but they had blocked out the leash, 
giving the impression thai the dog had been set loose against demonstrators. 

There were, and are, enough things wrong wtth America that one doesn't 
"eed lo lie to point out U S defects. I decided to get even by going to work for 
the Sydney Morning Herald. 

When I applied for work as a reporter I was turned down wilh the explanation 
that they didn't need any help. Maybe they didn't, but f found later that they 
wouldn't have hired me anyway, Later, in Cairns, Queensland, E applied at their 
paper and the editor fold me bluntly that he needed a reporter but he wouldn't 
hire a Yank. 

The Sydney editor was nice enough to reler me to the women's weekly 
supplement of (he Herald, I went upstairs and talked to the editor there. He 
didn't want to hire me either, although he did need someone. I persisted and 
asked him to at least let me show what 1 could do so he could see that 1 could 
write. 

He dug irr lo a drawer and gal a pile of rejects which were the worst garbage 
rd ever mad. I then went lo a spare typewriter and rewroie several of the 
articles. I reworked them into some highly readable sluff and he was so 

impressed he hired me as a sub-editor. 

This consisted ol prool-reading, rewriting hideous romantic drivel sent in by 
semi-literate women, and writing captions lo pictures. Actually, the whole 
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Staff practically wrotf? ail the stories sent in, they were that bad. 

Although soeialisls., Ihe half doz&n staff were intelligent and witty and I liked 
them. I pot along eili right for a couple ot months until the editor asked me to 
write lying articles about Americans. 

First, he asked me 1o write an article on how American women celebrated 
May Day. I told him American Women didn't even know what May Day was. He 
said he knew it and I knew it but the Australian women didn't. I refused. 

Later, he wanted me to write about the subjugation of the American negro. 
Inst&ad, I wrote an article entitled, ^'Don't Pity the American Negro". In it, I 
pointed out that American blacks owned more cars .homes, businesses, etc. 
than all the Australians put together. Afgo, that blacks on welfare got more 
than the average Australian worker. 

I then pointed out that the Australian blacks, the Aborigines, could not cross 
state lines without police permission, got half the pay of whites doing the 
same jobs and had no political representation. I don't think they could even 
vote. Also, at that time, they couldn’t buy liquor. My boss then transferred me 
to another department, gave me hardly anything to do, and when the quarterly 
layoff period came around, I was out. 

As much as Australians despised Americans, I believe they hated the 
English more. While f was still a sub-editor, Queen Eiizabelh and Phillip 
visited Auslralia. They came over in a small ship and Liz was very seasick and, 
as I remember, she had the trots. 

The slaff women went to the dock to inlervisw them. When they came back 
they foked about the Queen's condition. One said, "Poor bitch; I hope she 
dies". Another went on about the Toul language used by Phillip to the press 
and said he was a homosexual. 1 didn’t believe the Fast part but could 1 imagine 
his reasons for swearing at Australian journalists. 

The next evening I watched Liz on TV. Although I care nothing for the 
monarchy, f was angered by the Australians 1 treatment of her. For three hours 
they kept the cameras on her while every Australian politician got up and gave 
a stupid speech. They were no better nor worse than American politicians, 
Totall y degenerate, They each droned on for from five to ten minutes. 

But even worse than forcing her to listen 1o all those clods, that camera was 
on her the whole time, She couldn’i scralch, yawn, stretch or do anything one 
would normally tio sitting m a chair for three hours. So for three hours, she 
posed like a graceful statue, showing as much poise and class as the 
Australian government owned TV station showed their incredible rudeness and 
inconsideration. Thai woman is a real lady. 

As if lo outdo the press and TV, that section of Ihe government bureaucracy 
hi charge of protocol, not only made lools of themselves, but did their best to 
kill her, First, they had her tour a hospital. Around the hospilal were some 
piles of coal. They sprayed ihe coal piles white. 

Then there was this patient named Townsend. The English Captain Peter 
Townsend was a commoner who had had art Ell-fated affair with Princess 
Margaret. Believing Liz might happen upon this Townsend, ask his name and 
become embarrassed, they sent the poor devil home prematurely. Even If she 
hud talked to him, ihe similarity of names wouldn't have phased her. 

Following this idiocy they sent her up to Darwin, a tropical heFI In Northern 
Australia, to watch a rodeo. It was over a hundred degrees In the shade and the 
humidity was unbelievable. She was out in the open with only a canopy for 
shade. Seven bulls died of heat prostration before her eyes. I don't think she's 
been back to Australia smee. 

Ahei being laid off l look several temporary jobs and with some money from 
homo, 1 hummed around New South Wales and Queensland fora few months. 
Then I went back lo Sydney and applied for workaway passage on any ship 
leaving for home. Workaway means only food, a cabin and passage, but no 
pay- 

While wailing for a ship 1 hung around observing and talking to Australians. I 
liked them, generally, but they had a bad habit which 1 don't think is shared by 
A me* scans, upon mealing an American, ihe average Australian would rattle off 
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a string of real ant! fancied defects En the American system. This would be 
prefaced with, “You Yanks", as if art American migrant had arty control over his 
country's polici&s. 

When this happened in a group, the byslanders would not tell the insulting 
boor to shut up, as most Americans would in a reverse sFtuation, That put the 
American Fn- the indelicate position of returning the Insult to the whole group, 
although he would prefer to repay only the individual. 

F got so tired of being ganged up on like this that ! became an expert on 
insulting Australians. If they haled Americans and wanted to lake it oul gn me, 
to hell with them . One Sunday in a Sydney park, a communial was speaki ng to 
a group of wharf ie$ {stevedores). He opened up by saying that an eagle was 
flying over the ocean and crapped and they called it ''America’ 1 . He didn't know 
there were any Americans In the audience. They just all went on like that, 

I asked him what putrid vulture lore loose and created Australia, He slartecf 
yelling at me, "If you bloody Yanks would gel your thieving hands out of our 
pockels we couFd usa our science to make a paradise hers", 

Wot having my hands Fn any Australians’ pockets I replied, "Are you so 
stupid as to think that these moronic wharf rats could make use of any 
science? They can’t even read, except the cricket scores and what 
broken-down r do ped-up Australian horse crawls across the Finish line first". 

The quarreling became so loud the cops hustled me out of the park. 
Actually, we were sort of enjoying ourselves. 1 was never punched, nor did I 
ever punch in an argument. There was no danger. But these constant, uncalled 
for, misdirected insults against America to Americans was a kind of national 
rudeness which made me want to leave. 

When 1 got my ship, the Goonawnra owned by Sweden, I was assigned to the 
hold seeing that the wharf ies didn't pilfer. At rny first friendly comment, one of 
the wharlies took me to task for lynching negro workers. The rest chimed Fn 
with equally absurd charges and I told them they were a bunch of goddamned 
communist parasites who would starve if (hey weren’t loading American cargo. 

WFien the bosun heard the yelling he ordered me elsewhere and put a Swede 
who couldn’t speak enough English to understand or return any of their 
insults. I tF>en took tF>e job of second cook and got back home with fifteen 
cents Fn my pocket. 

Today I'm less quick-tempered and would just consider the source when 
confronted by such rudeness. I could succeed in Australia now. But CM make 
my stand here. I would not be beholden to people wFro despised me, especially 
for things 3 was not responsible for. 

Americans just don’t make good migrants. Our ancestors Feft worse 
conditions. As bad as you might consider things here,. Americans can onFy 
migrate to places with lower living standards. Australia and New Zealand are 
largely dominated by American interests and tFieir nationals naturally resent 
this. As decent as most of them are, all too many wish nothing but the worst 
for Americans, whether we deserve it or nol. . 
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fiei|insintedl willi tin? scientific principle;* anvoli ril 
Lo Id* very lilnUSibfC; An much So, in ftirt, Unit ifi- 
dlsidnids of E lint (Imss often sincerely bHpeve tb-nl 
llm firoljlesn may I solved, find homcllmcs molm 
SHriLPUS CfTurlSf riN.il. SfKClld ETttlL'Il Ijlil* rt fi it ElltHJt* 
in llidr nH*[n|j[? (0 Solve it, Other*, ami (Fie*u 
cnscs rcr* probably (Flci mast nmnerniifl, make llrg 
O f Ibe jnlftljsikiiljry nit' ill* IJdfl 03 il IUOiIUS of 

rciriiSg money funn men who nxc in possession «f 
more inoiiey than science, and u!ti* fiiv to I hem. 

cL lt 1? not much that Fie wnnli. It wilt 
be of tin fiKinE iioitscijnciue lo mr if I Ins* it ; nml 

lit* LOU'liliiilt worry inlil* lo Something idlftlT nil," 

Til* ri-;t I staS* of linn ease is, ihnt the Item pin J 
1ii;lit dcvdo|icd by tins ooErtl>i|F!uHi of hydrogen — 
E'lill I-, hi' ill* (iIk'IPIWILI lilliinl of rln«1 sii lint'* 
iv itFt yivgen- — is ibe incasm* anil oxpnasdon of 
the !■ ivco vv dll Ivlm ll E. r rny nri/uri twjt'thtr ; nhli] lilt 
1 tin L fmi'O-* (IlC W Flu If* of il- -llnH Ed Ik- o> «■ I mill*, 
in soma wav or oilier, in getting ihcm sepmatod. 
Thu Impi'leifs iirifHWniibiliry, E h ercJbre, tiF acenrn- 
jithliinjj line useful end Iv 1 Hsjs mcium in shown 
bv die fact Man then* must be e.X|M*ndi*d nt IcnM, 
:i3 much fun o in get ling the usi'jjell e iul hydro- 
gen of line hvjlJ i’f jijuirt n.i tlicy wsll pive out hy 
itic uii(ji' 4 fy wliieh tlicy ccnriC togetlltl' Hfjuili j 
mu] mj riullijiiy iv ill he ^:i tiled. You miisL jim* 
viirn mid n\]itnnl l!m tonl^ t?r fiEttnO Ollier 
Fin ik* E-uiifniniiijf n Hlonl store of Fehtl', lo over- 
come (1i* snlu'iiFO energy lvilli lvlitrli n^ygni mid 
hnlro^'n nnr, Hurler rnrijriTIv firOrLtPiStflH-eef, 
il i jliv n Ui^ctlie*, ; 1 1 h I Viy ivhii lt, *( 1*11 (Hire, united, 

I hey nr* h* hi Pi Tills ifi tense esi 

hjih ihe hii^iu rif nil die fi^lii mid licet iFmt 
i vi, e|m: yUrrv d-:',*li>|ir,d by ttifllr imiOO, ntid must 
nrn.v Ijc nv r-rjinwercrL by Kujieiiol- foL cc before tlicy 
■Cum ke S0|imnEei1. 

'I'tie e;i L e P es.ielFy nimlofifHLfl to rlmt of n 
fiii'tEicr iv li-r> Uiink-i be (ms il gront waiter power 
011 (its fiiri hecmiFC Irn tuts n Im^e yien nl in n vnl 
!i:v, flint :i 1 1 ia«^, de.Fi-enc(iiig mvino eoiniug ctown 
it moltlitiiill by [lie side. <T it. Cl All Mint is s"<t- 
■ Hiirfd for :t wilier jhiwci," lie Fiiy^, " i-F ji if] ■ (■ I y' 
of iv :ikr, :iH'ln descent down wlm-ltil mny flow'-" 
The seieiiiiJio rqilyvL'diilil If*: "Tnifij water nnd 

II duseclit me element H wliidl erm fumisli ]i(jwcr ' 
Imt tlicy tnil only fiiLHis(i it ivliile (lie wnler in 
ipwH'f thir» ; n»d vnur wjUpr, iml'iirninuSrly, is nt 
the 1'ifti'Hii nlrcndy, Vehl miipt devise some 
menus of gcELinj? iFie eiHikmlS of your ]Kirul ro 
Ml* stimuli it Etf tfie hill liefen; you run derive any 
iNjucfit from the desi'emliiifj ilu'.r \ nml in (tamy 
lliii 1 ‘yiE will ex I mild nt lens-t 03 rrntclt fttlefi in 
riiiHtng tlic tinier ah it wilt hnrk Lo vun Oil 
ils return. " 

It id *n wisely Eli lis with ji 31 ]ilnn.B Tor obtaining 
light OT t , nr liny form of force, fioiri lilt dt- 
eomfioFilPEin ‘in ■ L recivLoiJosiEiun E>f wnios. Yrni 
in 11 st n-ime force in I tie dceuiii[ioriLiuil 

tlmn Kic reetHth|»o^i!L&n will resioie. 

CLVC'EJUXfi A SOLVENT FOH CMIlUlLlEJ ACID, 

It in Fluted ihnt enrlmlic neid kn medical me I 

Elionijicinivnl yniq ioncs si Id Lu firsr. dissolved 

in gl yc erl nC, i 11 1 1 i-e }i ro [ji.tr li'ii oT one |im I 1 (t s : i x ( 
il enn lliCll bo ilitnicil ttl ftiiy degree ttmctl moio 
rendily llinn tv-lien in iis Hini|'le Piute. Il forms, 
in its 1 . n-rnhiruilioii, n cm Iwilntc of glycerine, i' i'll 
mu liming ally oflLS yirHipnrl ic:^ ifneiforoit with ; 
in bile tins' eoln]ntMTnl tuis ecvtitin nilrmihigCCniS 
|:H?i;n]iaritieF. nnO rctticdinl v ir I nch nf its On’M. 

Among die it] >prl L l iitions of (fie mishiro me ils 
use for it gflrglo, n lotion, sri i njceE iuii, a jlisin- 
foetnnl, n cuva for (he tootbadic, etc. 

Ill m jlii v cases wliero enrlndlc nciil i? ap^llod 


( , 1 |,t:mls jij-r Ihu ilL"-slr m: E ihjiI hi! jiaensilie iiiFecls 
I ,(i Mi urn Lillcil. Fur smell ft jiti r | msn il in slnlfirl 
1 ]iri r it wen k .sohilion . of Mac cniljylule v.lll insure 
lilt destrecLion of the iittct witlioLLt injury to tlic 
tiennrer. 

it a-: ?,! (■: 1 1 r Fol t kl M U Elt I'E&T. 

yY iiii'Birm ixMiicdy for the I inder|rt? 3 l, nvlikli, 
Jr i ^ prided, Isns been llbci] with Coinjilcte fhucofs 
nnori a lurg* number ofcalttn, embsists in teking 
Mie skin t'f n n aninml (Flint Ihir (Mini ieFl fliis dir- 
(■ 1 k e, nmlufli't wULfipiing 3 "JC pounds of snlt sn it, 
jilm ing it fur a whole "iglil tnTore a la igo iue. 
Tli i- self. Mi us medicftlod is (n he ndmEnistcrod to 
hen Pi hi cur tie, which nre finnniluled sr i rli (Fie tl id - 
e;i--e in n niih I f^nil, fiom wfiieli ifiey reenvor in 
nliotiC 1 t. cm I v four hour?, and afterword beeeLtL* 
e in iml c ]jn.i(tf ngainst ifi o Enfeclio-n. 


py.^EE t>f’ tH'rt NATIVE 

All I ' F n i^ti-^ 1 1 Ermlnte-Wuleeif rails I'UeiilsotL to 
1 ]ie fuel Mint ibc lemes.(>f lliu ]iidrne!to-[Tec, tloni* 
n | > 1 n hmurlles, nint widnmt itny spswiiil ]iT*yara- 
liori, arc m orili about ^'.Mit in gold [ier ftm for eon- 
■v vision into fibre. This | >Em 1 E is abundant in tlie 
Son< liens Smlefi, nnd (Mss gcncrully be Emd for 
die gailicring, and diijniiciiLi of it are cut'll estly 
inv Lied. 

Annllier l%ri ^rli^ti wrilcr refers to rile anomaly 
shown in i lie o^i'urratiuft 10 AlOCikft En one day 
(>[' 7 ‘Ji ir j bags oF Kirilin 11 suniae, eusliilg $ I -o I’CL 1 ' 
Km, wild 1 l(i is article is, found every whore lil 
l!s>i I'tpired Stalvs, ami of a ijunlily and iulir 
meirual vului? lions Ecu to twenty JiCL' cent. SIE- 
]ieriol' (it (lie best Kiii'OJiean, Sevcmt F[nciea 
tsf llut gntiiES f / are abnlidnilt in tin* Middle 
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rr\ ^ t 

1 ricks tou wan 

Do with M irrors 

St irru'f Mimiliiy • Ibu-rmbrr war. 

Mysterious l Aving Hand 

' : :v ; ’• ;j ; ; vr ;Jv & .. ^ „ 



IIAHUHOLI IHflOUSU 
CAW n.MARC' Di>£K- . 


mi if rasa 
■ !:! T IN lliii 

d'Aihir to^s-je 
[ij&ti ui.rtCKj 

w } 



X 

F LfWfi ™ ° HOLD MFHAwi 
E qui L« [flAL TRiAHGL I a 


A HUMAN hand, a|igrarently detacher! from t lie body, moves mystertoitsly At-Op a 111 tim;- 
!fftf?ed table in tliin ^Enj Eliikf4: allusion. MirrOre set between ihe Jogs oF tin; I Libit reflect 
the initiate of L Fi l- screesi a ml Jhior to pive t III 1 - effect of emgily s^acr The hand is passed 
through a hole in the burt screen, and up through a hole in the table. 


Magic Hunk Makes Deposits Disappear 


blUICs, ftml neurjv fill ran ho tised lu TuivnrUugc. 
Fear lliis iHli'lPdrt) the I n] of I lie Implies are Ilt hu 
flit oil' runt dried, qilltrr ill tin; Gun oir l;.v b rli 
|ji ini bent, mid (lien gmnniJ’iijj, idler which 
they nnc jihicetl hi hngF, mitl arc rendy fW inm kol 
r J"Fie [u,o tinisiiltotl? kinds tbit EYininp Ntitmig 
or (kjjsihi dog-ivuoil, uml line pu-ison nik Jii'C" of 
coiii-Ht to be let alone; but miy of ihose wilb 
'|ieint;i1e leaves arid lir(hl(icing the thilrk rcildtsh- 
i: r. - ■-■ n masses of fruit, unci gr«w i|ig In all y i'Ircuf., 
can lie eolkTted with im [nmi I > . 


rilOatfflftA!>DTtf(l OK IVOO lx 

A new method nf j'K OtO^in] iliin,^ upon wihkI, 
v, hi mnt denser tu its fitrfnte frt’m Lin; use nl' 
rliemitfilfl imi ployed, consists hi brnnsferriilg (he 
collodion film, lifter (lie pklulC has beets pviiil*d 
niioii it, to chu f urfnCo of ilic wood, mitl then dis- 
pailhinjf cliii collodion by menus of el her, ft nic- 
[jilMc in, HI |ic bciug ill its left (Etnt full be easily 
followed by tho enjjniveir. 

NKtV ALKAIjGHk 

A new nlkrtlotd I ins rei-endy Iicdii found ail 
opium, fuLctiiii' niiritlier To the nniiihri already 
Icunwii tiiexiirt in tfioi highly complex ^uhstnnee. 
It is mhliiined fr-nin |NipDiCi'tMR, an" I is ?ii]')"JFcd 
in be even nifire powerful, in it-s physioEn£if|L| ne- 
lson Ilian morphine. 

Kinrffi, a? pik-Ii, ip no longer lo coiipUlerioil 
as peciiliitrlv regetiibl-R, Kirtce a ctTlinn fin in of 
i i a f-nltett phenjren, first tliscflvflred in the Ikcr, 
ip mnv L'lnimcd to be nt refliilur fcnisl intent of 
Tiiusele, uml lielieved to be consumed in nmseil- 
3nr action, tluip fnnnirrg 1 he fuel with wliitb the 
innaculur caiginie lb ivurkcd. 

TIVrO^trf.nilTE OV SOI>A IK WAS] UNO. 

A ( rf nmnl r|iesul-:i n.ctf i?-ea u iisher niiinfii 1o 
life |ivpiiMil|ihilf! of fudsi, iii-ftciLLl nf llie etuTirfnni 
t'tirhouaile nl Sfjibi, jip il linen not altark fniiricp i n 
iiriv aat, while il cmioIh a err Main hlenrhhip ue- 
tinii, wii i.'li greatly improves ihe n j ■[■■em a h ed of 
while ffontls. 

roisoKooa character of jiitmivL- 

AMMONIUM COMPOUNU9- 

rRabntertil hiiyi ascertaineil (hut the imlide ef 
mEthv'Snmrnoniuin nnd the ioclitlii of tctn^nvl- 
ammoTiium out UjjOiI unimnls precisely like the 
curare poison, by deptroying iibfittnns without 
nirecling the fiennibi lity. Hud with firerisely the 
smuc lulitiliy anil energy. A few •centigrRinnjes 
ivill kiil li dui! in R nunutes. 

AMMONIA SlNCIlKKf. 

The AhNt Mnigno claims Tur France ike d’s- 
eqvciTL- of the applicabLUty uf mniLLqi]]AC4i.l gAs 
its a motive p^wer, and cites a eDiiiiniEiLicaiion 
of r ['elSier, ihc well- known inventor of the in<c 
machine. Ie the Academy of Bcietiew nl Haris ; 
made sortie ijnvafi n^e. iri this nvtidc it i.^ St 4 HfNl 
that the nrfiilntnliLj of rrmTuonia for tbe parposb 
ccutiftij fir.4.t, in btf great solubUity in wmer | 
second t in its ready liijncfaeliOn l tliiril. En rhe 
fafidfv whLcIi it possesses of Airtlls htng indisstrinL 
prwSLire lit the *rd.iri:rtiry lemperAtiire h fourth, ill 
the possibility of superbcMing its vapor without 
veaebstlg too high 4i tern pei ate re j mid J.frh, in 
the passibili'ty of coliccting the v:i]i 0 rs eKtnnided 
bv ttieir solution in water, mid (lien recovering 
them again, to be used anew in the operation. 
T3ie more important Applications of I his he 
think*, will be in railroad traveling, fur the psLr- 
]m=e of working liigb gtttdcs, 1 Hl([ as :i molivt 
]>Owcr in tutlrids, where smoke and burned ati 
wnaid not Ih 1 - desirable ] also in mines, and in 
the minor industries, where a cbeaft and safe 
motive power 5& needed. 



Y ou can rrvyiliEy your Ericmds witli tWi 
(rick batik. Lot thetti LnS|>t;Ct it a ad Me 
that there are an secret c.orn[mtinenlR— only 
whs!, apiiears to be a trans[>aient paititinn 
of plote glass dividing si in (lie aLidcUe Th^ 
is really a [>aif of thin tnirrois plaVeti back 


[e> back ^rul bon till at the tup wit Si passe [lar- 
taut binding |i]ie, Fadl mirror reflects bail of 
the bojf and, iso maMer how you took at it, 
the parlition seems (0 be tn.nsg 4 rcnt. Nolc 
flaw t I lc pencil, in lh? plstslog^agdi, diSiipgjcars 
Irehinrl tfie glass. Tlie COVel h plaectl over 
one conLEiurt Emets! and a cam is .1 romped 
throtigb the sLot. r lV] tlie observer, tlie coin 
a[i|>cars io vanbb completely. 

Mirror Used as a Square 

To draw a line at rifcbE asiftlos willi (lie 
edge of a board, iietd a mirror as shown. 
When the reflection coincides with tba 
board tlsclf, tfie mirror h scLN4trc with it. 
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IMITATION Or maifogany. 

A 1 li od is riflw jrs SL^e i» Puri? liy which jil- 
nvosl Any kind of w-ckxJ of close grain can lie 
Huu.lt: i j mimic liudlOginriy so oloseft lo i * ■ n - 

tier it almcist impcisHible to 4] i «! i njrii i d 1 biMivucit 
(he rutil and fulse article, The vrouii i-- tiryj 
planed. so as to vender it jicrfcellv sirmo'lt. find 
is (lien mkbeil ivi Us dilute snlplmi ir m ill. Afi- 
jisi on lit e n 1 k J Ill'll of ■ i ■ : 1 :;■■! ■ ■■ liiund 

dissolved iri a pin! of alcohol r And hull' lliat (jnrm. 
liry nf 1 fl rbnnfll e of fckIa. are mix us] 1 ri-Rd tier And 
filiered, mid |hj? liquid ts then S'nlilifrd; or rsiih- 
ev Intel, mt let the. w-riod with sl .cuCc linisli, 'E h in 
pi-ece-s i* repealed mml in n short lirisc tli? wood 
Will E>e j^isiml 10 linre line AppCAlTTIll'e ol' TTlElling- 
Ai'iy. A liltle ioUI-Jrmvn Liithrcd-oit will i^nn-i' 
the pulkEL which IwcomcF dinmi.'ii, p P 
(.hot iliis substitute 3 * now n-r-pILr.'-i.l u-iih siicees.-- 

lcl Putis to nli purports fur which maimgimy was 
formerly used. 

PAItCriMENT.fAE f niL 

'flic use of ] .nuT. 1 1 v: nl-pwper for lire ] ivepii la- 
ijicrn of deeds end 0 liter purposes H inerfcising 
very rapidly, und is. I'eplaHiig the ptmitiro p:uvli- 
ment jit a greet many of ili lipphCrtlUmH. An 
improved method of preparing this substance, 
according to a lute article, consists in using the 
cormnertial oil of vitriol in nit im diluted Mate. 
The pnper is iirst passed through a sAuljon of 
nliim, anil itLOrOnglllv' dried, previous to ils im- 
mCTSLCivi, tli or prevent irijj Any undue action of the 
oarrOSive principle of the vitriol. After the ap- 
plication of (ho mciivL the fie per is passed inLo n 
vat uf wahsi", nod then through a» alkaline belli, 
to be ngein washed. ’Wrirtmi and jiriulcd pnircr 
mar undergo llth improved plOCeRR wilhmil Knit- 
tennllr a (feel fag the tleMfitess and disiincTOfc<* 
of I lie letters, and (lie |ifl[ie.v reiatna nil its qiiuli- 
tics, even after being welled reverid times i» 
succession, while pT|Mir fucjjmed in Elm tisnel 
manner loses, to a gHJAt extent, its plhnscy, and 
becomes hard end still'. 

TICKEb ANP COH ALT FLATirtft IN TJ 1 E WET 
WAY, 

Professor Sttillm, of the polytechnic lubcim- 
LOTV of the Polyleciniiecm, of Prague, a elieuiist 
(L'bo lias been the first Id iimiOLincc to tbo world 
EtVdwl impOrLintL teehoical iltscoveiicS f cspechil- 
ly i n teprence to itie phting of metals, has jnst 
published, in DinglcrT /'olyietihnic Journal* ait 
imicrie Ufion tilt method of coaling metals of at! 
hinds with nickel end eobnlti in the «cc wny, or 
hv tioiling i and lie thinks that it will be quite 
pu&t iblc to imitate fti Reflect of, ami even (0 fur- 
oi.^fi a EAtiifaetory snbStUnte for, the meLlKHl by 
elec tmploting, which lins lately come so pener- 
■dlv into oec. 

The value of flichet plntiiiR tif eonrpc, ticil 
understood, and it is now very much used wher- 
ever polished iron or brass is liable to corrode, 
ns is particuliwiy the case in the vicinity of 
snk-wiiter- In large yachts, where expense h 
no cdrtfeidcraiion, ell the mclul work, as nko 
the rnnebinery of Fea-going tteameTa, Is nfien 
(rented in this way ^ a notable instance of which 
nm i lie snen in the y rich I liestifuif, a splendid 
vesv'l lately boil l for Mr. A, ti. Hatch, uf Kew 
Y oik. 

The details of Professor Stollm'* pmcess n.rC 
too cumpli catcd fur cute pages : but we may say , 
in Ecneral termF, tlint )t dej lends upon the ncftnn 
of j;f 3 is of nickel in rhe presanee of chloride oJ 
y.iiii- and nf (he mctnl to be coated. 'Hie tltlt* 
fiCariCC ! 1 required arc: firs(, a sutciilife vessel fur 
conducting I be upci'altdn, which may I*? of]ir>ree.- 
Ini ii or mctnl ] second, a Buitnhlc salt uf niehei, 
which trio v be either chloride, Sulphate, nr the 
sulphate uf nickel ntftl ]^atn^:t : tliifd, U solution 
nf chloride of Mo.\ fourth, clipping* ,,r sl, W t 
tine, or zinc wire mid powdered J.ino; fifth, pme 


lu AS 1 1 ,Y 
MADIi 



Wccords I )/v////// 1 Earthquakes 



litiitf like rf fwtuhrfitm, the imtrntnmn is amazingly 
srnsifh'ft to for of shocks, btfl not to ueorhy traffic 

\ Ry Roy \ l. Baldridge 


VOl'VI-AR SCIENCE MONTHLY 

NOVEMliEll r>.]> 


Comjdclc sc Lsiiiograr I’ * J|| l rteerdcr. l'.artliquakes 

f — B '^ll[S very indium. I. lie srouttci 
Ire rn LI cs Im'-h on tli your Feet. 'Dio 
nm NTs crusL seemingly, (s never 
-JU n j post, ; a ltd ^-omcwlierc i[i the 
vveirhl, [mi I in [if in llic tenter of ^ cotsii’ 
iien(, possibly licnciilh some ocean, :i 
fjii,ikc is in rtcrion that mny ^'tuE ils 
vlIjruF.mns nmitmli the glnln’. For sheer 
1 111 \ 1 el i c vn f il e. In trn >r- tin pr<j e v 1 ie 1 i en co . wi 1 1 1 
I he Irrmr of ,;i. iiigliLitiarc imposed fm 
rcitlily. Ijint- is not bine quite like :i si iff 
t- nr l.li shock. To Lho ^tTimiriniiimriit of 
imv-pEU'licd riiiiiblitig, Hie g found wrilhes, 
lines sway, nnd buildings i rash, vrliilc tin; 
sickcEiing realisation conics fhnE I here is 
00 rigid tiling fell. i<t wliicli you tun cling 
for support , 

No one knows when or where net citrlli- 
tjuakcwill ocelli'. Nor Ibis reason seienl isls 
ini- si 1 k lying cnrtli niovcmenls, aiul have 
loiiiiied mucfi of lltt- nal n re of sm ;i ots- 
tiirlMoces, as well as wont can he done to 
lessen (Imnnge from them, 

I5y building it seismograph similar to 
Hte one jllusE rnlcd. you can make a hobby 
of quake recording yourself. You may 
have lo wait only a few hours after com- 
|i1e(itig il to check up im 11 shock, atnl at 
most only a few days will elapse. My 
seismograph has recorded forly-1 fuee eartb- 
qiuikes wi Lli in iuv monifis. varying in dis- 
tance from 200 lo d.lOU miles. Although 
il is located within ft. of heavy street, 
traffic, no bad effect- are rmlice.iblo, 

This instrument consists of a horizontal 
pernlcd utn sLisiieuded by a fine wire from 
ait uprjgiit post in e heavy foundation. 


ff nisi 2(1(1 In G.100 miles Jiw^iy Eiavi SifitiL I eu i St C rqil 

When l fie earlli trembles, 1 lit bob, freely 
suspended, remains almost slllt wbilq tfie 
[>ost and pivot vibrate. A deli-cate point 
at the end of a long, lighl arm fixed to 
tbe bob magnifies the movement of the 
ground and sc rat dies rhe record of il on a 
smoked paper wrapped around a revolv- 
ing drum, | 

The post Es an angle iron drilled as de- 
tailed in (be drawing. Set it up in a eou- 
crelc Foundation about I ft in. square and 9 
in. high; or \ shell of bricks may l>c built 
up, nod cone r do poured in (lie center. 
While Lli is hardens, make the other parts. 

The bob, or weight, is nf lead, melted 
and poured into a can about A by 0 /* in. 
The dimensions may vary somewhat. If 
the cfm M [jacked hi damp sand, ihc hot 
meta! will noL run out when the seams 
open. 

In Hie Center of tfie side of tbe wercM, 
drill and tap a ^-Jn. hole, U in. deep. 
Thread a ^-iu. brass rod 5 in. long at 
one end Lo screw into llte bob, and If il. 
i.H too f emse, make a few dents in the load. 
Cut rdf Ibc end of the rod so that the 
di-sln nee lo lire center of Llie weight is 
5:fvi in., imd drill a hole in Lfic end slightly 
larger than an cutra-loucl phonograph 
needle, of such depth (hat (Ire inserted 
needle will be exactly 6 En. from the point 
to (lie bob reuler. A EiLElg solder melted 
into the hole around the needle will 
fjistan U- 

j 11 (lie center of each side of tfic weight, 
at rigliE angles to die rod, drive a small 
finish Eng 11 a El, allowing the head to pro- 
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hi' di'OthLpric aci(3. C. '^Lm Iti7.li if;, ns Ibvifci^uj- 

Scolbft Wfjns it, is eerhluctH in vary muck the 
f !i- ; i : ..|i r hj -,1 i : ;i 1 1 : rii : :r is---’ : • | ..i-? i f 

tlic suit of nickel. 

SUGGESTION’ FOE DI^EN'SIKO WITH SMOKE- 
KTA CKR. 

Hgv. Mr. Gibsotia proposes a method Tot dis- 
pensing with Raunkc-H tricks — Tifimob-, by having 
ft doivnw;inl flu* terminating ill the; lY-'iEoL-d.rainfk 
Jin maintains ti nt if the Trims qf may dhirkt 
arq cqtnncclfrl with a ventilating fiir lulling 
* loft}' f>™ mental shnfe. t litre would (re at oneo 
obtained the motiru current of air, and n means 
of destroying the noxioiLH gasra of mir midcr- 
gvouik! sysiom, whtfc ilte central fartwiee Mould 
supply warm mr ur water, ur even pas. to all Llie 
contiguous dwelling*, and the itcuvy fiiiigiiioLM 
Eli: i [lei's i.Vr>l1 Ml EuJ OOtt doused elite 11 v iti I bp :;f:vr- 
cift. The irauft would be, fir-st, ubseflee of smoko 
in a city atincv5|ilicrc [ second, diminuliotl of Oust 
in lonstmi tion of various chi m n ra-stacki; ; third, 
silence of areliitecmrnl disCi giircments, aocli as 
line oow]g and red cylindrii: pots; fiuivth, savin-g 
of fuel hy total consumption of tint sniokc in tile 
prate, rliti fire Li liming downward instead of np- 
witrd } fifth, greater ease in Hen using I lie iluc-i 
from sdot, mid in tF'C mnovjil «f ashes: si Mb, 
stead i ness and irrcvcrsibilily of air draughts;, anti 
powtr of thorrmglily ventilhitiaag a room even when 
lHifitrtiishcd with it Jus;, 

To [liis the editor of the C&vmirni xYcies re- 
joiriH tkat I ltd idett is not n novel one, tlie same 
tiling having occurred many years ng<i to Air, 
Spence, of Man chcstcr, but the d i fTicnlly of g"i 
ling rtulTlr ient lira light was jo great that it COnld 
ant lie ran ied our., A trnver of mi impracticable 
diameter ivmdd llftvc to be oracled, and the leuk- 
ngva: hifri the SCwtrs wniilil he so liuiiierriits itint, 
at a distance of I fifty aid h from the. lower, no ap- 
preciable effect r.iiulil he produced. 


CAUSE OF SMOEHTF-SS TN QUAltTZ CRYSTALS. 

Mineralogist:; arc well aware that in 3 0 

large number of crystals of smoky quartz were 
found in Switzerland, which furnished speci- 
mens of great beauty and size to many Cn hi nets 
throughout the world, [n the course of an in- 
vestigation into flic physical characters of some 
OF theso ^rystJits, it was found, much to the sur- 
prise of i tic experimenter, that mi hearing they 
lest- their smoky appearance, atid became 4B 
limpid iSlfd colorless as the most hcauriful rock 
Crystal | and this suggested the inquiry whether 
the color was due to the inclusion of organic 
subs lances which were destroyed by heating, or 
to soma change of the molecular constitution of 
the crystal caused by the heat. To determine 
this question, Profcasor Forster subjected a series 
of these crystals to- u- careful examination, And, 
Its e 3 lq result, crcina finally to the COtieiusioU that 
ilia black color was not tlic result of any pecul- 
iar molec ular O0EidiiioET f h-ntthat it was produced 
by the presence in the crystal of bodies contain- 
ing Organic CAi-hon and hydrogen. 

NEW DEDUCING AGENT. 

If rt(l aqneyUfi solution of sulphurous acid he 
allowed tu act upon line n.il1C JtlSt, die Stifle is 
dissolved without (he development of gas, the 
solution assuming for n lime a decided yellow 
color, This Licnihr now p^issesscs the peculiarity 
in a i-orv high decree of rapidly decolorizing in- 
digo, n 'fret well known in chemists, ^chimen- 
berger, who has lately been :i rural ifyiiiiig this 
subject aricw ? ascertained that this decolorizing 
of ihe indigo is tiy no means the result of oxida- 
tion, but, on the contrary, U a i edum Eon ; and 
this power of reduction hi tilt licFiiid isso extraer- 
diuftriiy gi'Oitt that it will red nee, with heat, (ho 


jpcl abru.il j4 i' 1 - AUdCll l! slirrttp ti{ ?‘o. 
IT or Ili-pugc Ertm wire h* Llicsc Hails 
wilh lonps, .-inti (i-. 1 fliu soajicnsiim wire 
In i In; auiler, Llnis bringing ilm point of 
F-tTP[>rii h i In (ho iciilrr nf the hull. 

I lnco adjustment points nto jinividcd 
in Mic seismograph. Tile upper, or wire 
itrijiFsIniitmi (A in Mu 1 di.iyrum) tonsisls 
nf n 111 ion rlcri brass rod hcnl l.-sliapctl 
nnd pier rod wiili n 
sill it tl bole. H is 
RC rowed into ;1 linlckut 
nmsi^liiig cif ;i bl'ilRR 
p!n(c tv F(b (be upper 
rpui hi ail l.Jnt'k at a 
lit l ie mure 1 1 in fi 4.5 
dog. A furlt imf be- 
ll inti ( Ire brnukrl kor[>5 
ill!' iuljilsliwit red 
I nun t hfingiiiE pttsi- 
linn. 

Adjuslmoni ll L for 
sli il I rim I bo upper su| i • 
purl stcicwlso, i R -i [iii;t o 
of by in. brass 

It n i U-sImped, with n 

5/lb E it - Lli I'cavl u tt 
brnsp 3'ofl running 
E lii'riiigii I he ends. Tlic 
U i? noi tlirendtd, 

Serving merely a> a. 
bearing for I hr- md, 
whEfli is kept from 
cud mol i(in by two 



A rift Ini I phatagrtrpfi oT the Sty Slip ItlOdiLt Itljf. 
Nnlr- (hat (In; fiuudSc is counlerhalnnccd S<J 



Tli-c slyluH rcs-ts Uh a drum madia Ttwrua call SiUl covcicdt wills smoked 
n^J'OI . A llircnitc-d n]in(t Jra (vs- i hi: LlTimi cjirlwise- ari ilia ctock ttlras it 



C3fisd--uji nT (^p -of oust 

ahcwiji^ :nctlic<(l i>f Fid- 

justiilg the ‘■'■lie a-tftU. 
TMflsr in Tfspcel to 
im^lh mill pexitlon. 
"VlifKn pnrts nre rnarlcn d 
A and H in tl: c drawing 

Uclnw is (he pivot and 
tho aitjuslment that la 
marked f? in draw lugs, 
ft -cone cn]i lioa.i Ing from 
an old ' 1 r-r I: hulanaa 

wlieot mid n nhcnojTraph 
tiftcdka lOi'UL tkc L pivot 



mils Mini are R»ltlcrcd Lo I lie rml nflor 
beiitg EiglK(’tiorl agfiius-t \ lie U, The U, 
lugether witli flic bracket fur A adjusL- 
meni, fnsl.ciicd ic> tlic post with a % 
by 3 -in tiiiicliiiic bolt, 

AdjtisEinenl C is made of Ja-in, brass 
md ( bread t'ff Full length, with a slot cut 
in (lie rear end fuv a screw driver. To (itc 



ntlirr end solder a cone cup bearing from 
nn i ild clock balance wlicel, as a pivot for 
tlic phonograph needle in tlic boli tod. 
Supply lilt adjusting strew with a mil 
lief ore and behind, nfLer insert jug it in 
the lower hole H Uie oprifilu, and ligliicu 
it wiili (he enj? bearing about 34 in. from 
the surFace of (lie post, 

Make the c-s tension arm of 50-pnugc 
aiumrmim, forming it mLo a taften’ri 
1 1 1 a mu '1 by folding up ilir sides as inrli- 
careri. r ]']ie small cml terminates in a Y 
formed by cutting met the bottom mid 
spriinding she fiiilcs b> aeCOinmoclate the 
stylus assembly. 

(■'or aMucliing llie unn Lo the weigh l, 
make a shed iirass clamp ]A Fra. wide nnd 
10 in. long to bind around tlic bob, where 
if is held wifli a Screw and nut in tlic 
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salts of Copper, fiber, nrid mercury To thetr me(- 
jiIh. The liquid is not related to hydrosulplmrit 
rtf-id, r\fir1 exceedingly nnsluMe Lei its free con- 
dition J but if jv cOnccrtthitcd solution of brs-iil- 
philc c:f soda be allowed to net npon die zinc Jib 
fogs, we shall obtain r\ soda suit t>r 1 Hi e new iipitl 
which hua as great mi (iflmity for oxygen ns the 
free nubl , 'mi d Cun r ■ h treforc, be kept for nny Ten gib 
of time if completely cvcludtil irnm the nir. 

I?irJlOVEI> STOVR. 

IV Elen the last (Icrcimii nrCtk expedition was 
about preparing for its. voyage to iFlf: north pole 
Clnptnin lioldcwcy flshed (be fthl of sciemific men 
lit devising a sfove that ivtmkl hiiewit the double 
purpoRG of supplying o sufficient amount of Euist 
and of fSConoEnizing the fuel, VAriouS responses 
were made To this nppotd ? and nmohg (he pat- 
terns furnished that of Professor Mcidinger, of 
Cfti'lsruha, was considered The host.. Til is is 
simply an iron store having ft doable Wolt, witJi 
n space osboitl tiro inches wide between the outer 
ftnil the inner one, 1o which the nir 3ms free iw- 
eess aliove and below. The cold air being ftl- 
wn^ S ot the bottom, nnd tiiC warm air ascending, 
it ibliows tlmt ell the nil' ifl the room is being' 
constant] v forced through the s-paee between the 
Oilier and inner covering of the stove ; or, whist 
is: jElc same, is being constantly heated. Con- 
nected with th is is Another ingenious d ev ice. The 
CftftL is pot- in from the top, nml Jilin the whole 
inside of the stove, Which Is about six feet high, 
tnoie or Jess. It is then lighted nt (he top, atid 
kept hunting by the draught created by valves In- 
serted liOtJa in the. side walls atid ftt the bottom, 
of the stove. The to ore valves that nre open ihe 
greater the beat, £0 ihat the temperature of the 
room can Etc regelated to ft nicety. At the fftmet 
time tfte cutter wall, bring nt n distance from tlie 
inner one, never reaches the excessive heat which 
is SC great an objection in ordinary iron stoves, 
T'iic expense of feel to produce a sufficient ftinotiOt 
oF Jicat is very much Jess tJian that for ordinary 
stoves, nnd (he new invention is rapidly coming 
into use in Germany. 

CLEANIBG MATOMS. 

An improved method of cleaning ftnii bleach- 
ing A iatcunaceLc La aitllcd by Or, Maddox lu Mli- 
Sist irt (EiitoJ v izi g forty grains OF cm sited chlo- 
rate cf pOtrtSSft in water, with the addition of one 
and ;t half Llsnmi of iiydrocEiJone acid, the whole 
to be placed in a three- ounce viol, nnd closed 
with a wax cork. Thu diatoms are fo be im- 
mersed in tills for it suitable ten gilt of time, orni 
SstbsetlUCruEy washed out with rieiitn water. 

M lb - ETUI, COTTON, 

The Journal Of the Franklin Iwhhtifc repurta 
the exhibition nt one of its meetings, by Mr. 
Colcmnn, Sellers, of a material which it is thought 
may be capable of useful applications in tlie arts. 
The snbstatiee possesses a general rcjeniEdaiica 
to cotton, for which it mey in some cases p rub- 
ai dy be nsral Jo advantage. It is re:iHy L bow- 
over, X fuiiii of spiEn gl;^s, produeeiJ liy allowing 
a jet of ,s(cant to escape ih rough n streaiw of 
liquid dm;, bv wEiitdt it tduwn i’t: i I n- Ibi- t 
tluCftda, Homctifflcs two or three feet in IcrigilL, 
These tli rends, ilujngh sonievvlutl ulns-rie, readily 
break up into much smaller ones, arid [he '.ul-w 
of the sulk-taoiL-p being white, the appearnm-t; of 
a compacted tnass of it piokcs the name cT min- 
eral cotton, Utldcr which it liii's been described, a 
rciy nppi'Opriftte one. Tlie ad niiialdfi non -con- 
ducting" property of the matcrinl h* bca+, as w C LS 
iis the greot (juanlityof a'u it j'etains in its inter- 
slice?, would seem to fit Et very well tor a non- 
conducting casing fo bfilem and pipes, an 
application dor which it being tested. 


In ci I mil lii^s, ns ftlmwn, A P-l 1 1(> tif br:i55 
Yi by in,, wii.li ¥2 in, at one end Iwnt 
at rij;lil aiiutes, ts soldered lo she damp 
■ nrl fiisri'iietl (it 1 he cxleriRitm nrm wii.li 
Live sum 1 1 1 Kills. 

[is iisfifitiblc l Eic machine, lb read 1 ln- 
juisperismni wire (a fine mtisie wire, Mich 
as a guilar E'i -string) llirougli tiic iiole in 
arljtislmcrit mtl A. and rctT it between 
Mil ends oil ndjiisltnenl ft, 'I’drn A tin! if 
Elm pciitliiLutn, wiKi lire neeitlc Up in I he 
bcnifmj,' id C, is hormmLnl from Lite lie^r 
ing [it lEic- bob cmler. The weight should 
come l<i rcsl tvilh iis rod aL lipbl nntrlos 
Jo ific- face of llic nitglc i 1 on. ibe ncrcSMiry 
Eidju&Unenl being made by turning Hie 
rod H n. 


Ywu now hnve n borisouln! jiendulum 
wit li n definite period of useilhiiioit. The 
period is J lie time in seconds required for 
the weipln l,o make ft swing hnek nnd 
rorlli. W'iLli Hie |M?nditlum in lnolion, Mini 
usrnjr Hw farthesl. movement to the rigid. 
mr :i start in?* fioint, check Hie time in 
seconds required for (he weigh! Eo move 
1.0 (In: li'fL -:L iid I inch LO iSu: sEMrliitg point 
□ Fin tn, 

Aflcr your firs< adjustment, l lie period 
will probably lie ?ix or eicht seconds. To 
change !i, slitfi ihv pivot outward, nearer 
[t ] joint directly below (lie up]ier supiiort, 
by loosening Mie nut on Mir: rod la-hind 
I be angle iron and I Egh1.cn Hip thy front 
one. Continue moving (he pivot outward 
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uiil.il the [loctdiiliiiu has it firiidd hs[ twol-vo 

seconds. 

If (he &eSsmof;T.jpli is placet,! mil of 
doors if fhnultl he in si <Fiy, shady spril, 
ami it Jailer fouiitlnliripi should he used, 
at wnLcf scefintti' tnu3ef the? fniindiil inn 
will cauw flic needle Lo vatu Ivr nllf 1 1n- 
paper. Uaec a screen nruunct the LiislrtJi- 
tncnf Lu prevent (lie ivfnd fnmi blowine 
d ircot ly no I he petidulum, which is very 
serwilivn lo air ctirfMUs atoUiHl il, IT I ho 
cur mil? lire verv u-onhlcsome, i lie seisinii 
eta pi I slltjylrl he rhlEiely ioeltiSec], 

The iccuvdinj; drum i^ srnipl icily ilsclf. 
Ohiain n 1 in can of about llic sfao in- 

i lit ;il i - I I il i' i ;l ■' ill. Vi -.:s 

tube For a shaft. One end nf ii fs I Ei resided, 
white (lie oilier is left smooth anti lertni- 
unfed by a washer having a square hole In 
tl slipluly snore (ban }& in. on a stdn. 

Iienrinj;s nre made by tin 11 inf lw brass 
1.0 1 1 ■<■ i ■ i vi ■ Mir Mnifl and inotiHl ing Screws. 

1 hill one 7/ 1 ft in. in d inn id nr and thread 
If (o ii( Hie ?hn F( ill rein Is, Imt drill lEio 
oilier ’A in for n plain beai'int: Having 
cul off Lllo ends, pc: row Mil: plates In 
wooden inounling 

Isli irlcp, wiiicli in Euni aiC hcM Li plight hy n 
1.HI Po hoard If tin* drum k ruin I eel, il will he 
drawn endwise rorrcFimiHlinp Lo (he lend of 
lhe screw, anti thus :i t mi iiiii--.ii? line is imwrl 
hy < lie fIvIuf Driv en on-c rcvoliil ion jkt hour 
1>v r o pm ail electric rlcirk, I lie paper will tuPt 
Several days wit limit rlnuiv.ine 

Block tif.* E he clrtek im til central wills. Hie 
Ulbiftcg. RerO'H-i; lhe li;irtrk, mill attach a rutliii 
llhlcetaal joint [o (Etc hour- hand shaft . To (lie 
ot Iter side secure a Flet:l rod IS ill Mpiare, tin v - 
flip i(s (illipr end (hruat through Lhe shaft 
washer, limp pmvtdiuj; a drive for live drUin, 
nt> matter what Li p endwise position. 

^ | 1 F 1 E 1 ] tin mi assembly must he 1 1 | ■ -i k i-i | up In 

.1 such a lieighl that the drum If a ulile bc- 

“ ANTAGON'bM <)|.’ ttKUMWS N A A NO 

Pli VSOSO’blMA, 

According to Dr, Fraser, die active priilcipta 
of belladonna (a tropin) has a remarkable coutt- 
(firacdng iniliLcnce upon (he poisonous action of 
the Calabar beaiS (physoslLpmn). When dosea nf 
atropia ware given a few miriuLes before i>r jLfrer 
taking tSm bean, animals recovered frorn tlic ef- 
fects, which would other wise have hems fatal, 
the most successful result being when dm Atropiui 
was j>ives before taking the- bean. 

<1 1 ; A T OTA TjA ASA RESORT FOE CONFUtM J'- 
TIVE PERSONS, 

A recent, conummicntlon by 1'iir, Jnmcs 

W-.’hiO, of Caittcrmilit Ciiy, tf> iEie Hornl MhjcIi 

cal anti ChSnirgienl Secicty of Ijiartijn, culls at- 
iNiliun E<i (lie ud vantages of the Pacific coast oF 
irojitcal Asa erica, ami especial Ly nf fhiaiatmila, 
ns a Lesitltiice for consti mfHii'C pa Limns. This 
ci Ly pm .FLtLiarei.l .^llflO feet above (he sea, in Imi- 
lutle M* !57' !’U" istrrdi. having a meart t<: i n pr.-r- 
attll'e Of F- The dirnalc is that of |rerf« tri- 
al spring; die air itl (OStie atnl i 0 v igortHi llg, yet 
tiOt (00 Stimulating. C^msunijitioei is very rarely 
met with, and [ihdi ideal patients coming from a 
ilisMnoe, if able to lend :us Oj?cn-air life, make 
rciniirfcflhle progress. Of twelve cases recorded, 
four died, five recovered, while three still re- 
m aided ondcr Dlufcrvatiopr, Of the. Fate l cape--, 
the disease had readied it hopeless stage i i l oil 
EiieS one, before being .hoc« for the first lime, li 
is suggeRced tlsivt the value of the Central Armir- 
tcrtu plateaus In plilhisis should F >0 te';< oil hy 


low I he I cirri of llic cm I cnsion arm tip. 

i rid i [hi lid ween tlic stylus and I lie poper 
mi I he drum rmpi be reduced lo a mini niuni, 
mid Nik is utcoinplislicd liy IhcnM; nil n toiln- 
EriFiolaneed needle. Cut niotclt ^tick in. 
Intip, ru( fwo smitll sewing liecflles in half, and 
pul (he ] Kiin ((Ml halves in lhe ends of the 
Stick, kitii norNtticr Sliiall lieerile llirmiidl lilt 
tenter of the rnnildi sn t!nl :>. cross will be 
f - 1 1 1 1 1 c-rl H is lilt ]mmt nf this nccilLc HsaL 
lu eta iht hue r >u ihe =-nnvked paper 

i-'iK piw't Ih'iuilmA, i mike a small hole in 
em- 1 1 ddc of (lie V wi I h ;tn i rf pick, and screw 
in lw« chick bnlapicc-whecE tLifS. Mount llic 
stylus pivnl hctwcfil Llitru. Aflcr a few trials 
the (lacing uccrftc fun be balanced So (fiat lhe 
pctiril will rest very ligltlly im lhe puper. 

ISiglih ala^eft paper, 'apcfi as ciuuiicl-riuislml 
book paper, should be usi'd for the record, 
since b* Fminnlh surface will hinder lilt move- 
ment nf (he need It fm l links AluioSl every 
prill I i ng shop fnrriea SOiiit in stuck. Use a krro- 
fvMiC In i up i (r» smoke Elio | i:p | ler, iiiniinj; lhe 
1 1 :llll' hi:: Il Olid holding lhe paper above i( lm- 

l M a black dt|nni( of stool has liet'ii drposited- 
Somttliue during (he record ing, nmrk rffc 
position of [fw stylus ftl 1 1 ill., so (hat lime 
ran be reckoned Irani tl. ATitr retoixliiit Tpk 
( lie Fluid by spray im: it with a snlutiorr of si.x 
parts nlralnd lo nlie of white sfn’IhlC, and Liat 
it as a hecnlivc, if desired, lor print in i; flLt 
permanent record mi photographic isaper. 

The stistnugrupb. of course, will register 
rmfy slim ks Ill'll vifii'ilc SointwlinE oilt of the 
pfant of llte ]mSl. n nrt arm. To receive tpmkts 
El ■■' m aM dirce floiw, hvo ir^l I'LimciiLs should lie 
fiui 1 1 and si:( tip al rigid angli's Lo cadi oilier. 

WIicpi llicrt b no r|ja.liirhfitLfe f Hit pcnduliLns 
will remain Stal ionary and (lit: needle will 
(race a straight hue nrt lhe smoked paper as il 
moves fictpclilli U ; hut when waves from a dis- 
imrt {pi^kc ]ififs hencoiLli. tbe need It will siving 
from side lo side, sortsef Fines less than H ln.r 
Snindipucs E or 2 in. l.argc or small, each ]int 
^vill create a desire lo Irani rrCoro al>out Lin? 

fcicnce of seismology. 


sending out twenty pniieno in an early stage of 

''-r i |,-.v yi'i'.l : . nr. hf:U"l', fir ;1 VC I' 
innilCit residence!. 

SILVEllINO OF GLASS PLATES AND GI/JRE^ 

Aceonling (o Krip|ient]OL'f t tfic Etlvtring of 
glass filntts may lie readily accomplished li\' rhe 
use pf the following siihatances : 1. Eodio-potas- 
fEc tartrate; m 2. A ti^o per cent, sol niton of rhU 
sail; ^!. OanstEc ammonia ; 4. Kill n Lion off ilver 
ijiriact, 1 : P fold silver l?a[fb will serve). From 
jlnese the frilrering and itiJutin^ iapiidd are pre- 
pared. 

The reducing liipiid Is preparer] by toklllg ftDO 
cubit centimeters of distiLlcd wnt&r T fiml fii> tsu,- 
bic ceiHimcleuj <? f iElc solpLdon of tho (artrnftj 

nnd, nflLTr cnixing, EiH^ibrig sPL'Cilgly lOgCiLELftr, mirl 

svhilt the nteenn is Lss-ning violently from. Lbo 
Ibisb. tiro piling in ‘>U cubic ctniimeters of tlic 
stiver solution, and boiling for another' ten min- 
utes. This sotiujon rLnly keeps, tmt seems 
to improve by age. The liquid is to bt filtered 
frOtri tlse preeipltrUed silvur ilh Lt is wanirai. 

The »LLrering solution, is prepared l»y taking 
DOO cntiic cciLlim-rtcrs of dls tilled vraC-Ltr, and 
adding fid ctibic centimeters of tbo silrer soltt- 
[juii and loi'l ilmps of the tmitrmnia solution, 
and filtering if necessary. 

For BilvcTLing, tqael volu tries tfie two (filn- 

tioiis are to bo carefully and separately filtered, 
end poured together into aflat yl^ss disEi f'.' fl-.ich 
u rleplh (fuLt the thorough ty cleansed ptiua bhull 
he covered by a layer nF at lca?t ydo-tftnrb of an 


H AVINU Obi Aimed A rccortl, you will want 
tn know Hie drSUiture atid locntimi of the 
cjirlltquake. The distance can Ih; wlimaled 
fairly accurately. Avoiilins led naicali lies, H 
trmv be said (liar throe main waves cm ana I r 
fmni I be usvsil shock. Tbo llrsl, or primary 
(P) wave tTnivets laziest, A slower secondary 
wave f.S> coisicF a btllc later, registering on 

(lie paper unrl lalor ?till a. I bird, or main {jlfl 
ivai'C- They start I nyr-tErcr, and ctivCrp.v more 
and more tre Htey travel from lhe source, and 
their rate of travel has heen measured. Thus 
■: ■ i: 1 1 ' ■ i- him | ■ ".UM'ii Mill ! - - ■ : :1 1 h .' 

I imc-FH'paralion oT the recorded waves Hie 
ilbluni'i: lo epicenter, or (he area of ground im- 
mediately above (he dislurliuncc. 

The location of a tpiakc is Ecarnert hy oti- 
taining a card from the tJ. 5. Coast and (5to- 
detir purvey givum the dal a, or il ttm be com- 
pulcd tram the rocords, aS illustrated LtL tEve 
diagram, 



Tfirf-e-sintini" nWtlm J nt fl^Kiijnil lis^' l.'jt zii^.iL 
(‘f ani c^rthqiink-r lindl Htatien Cilclilnter 
I bn- (tislnii'j-u t’>* i li-o variation aT (lie wave 
Hnv.-j tbc-n ncalc- r;n3ii are UioJ to Blfikd 
nrfs, aU of which intersect nl the epicenter 


tilth. Decoih||>05it(cm of ihamiwtiLre ukes jilAtt 
in ten minutes, and puna metallic stleer is da^ 
posited on tlic plate., which it then washed, dvieit, 
end TUruiilltd. For tfio purpose of silvering the 
bnai'Lor of glass gloties, etc., it is butliclcnt to 
j.'Dar ill successive small tpiftiitilieR of the stiiri' 
taro, turning thCYesw) continirally, SOSS to keep 
the wliol-c sLirfaca wet uniformly. 

DIFFERENCE OF BACTEItIA FROM FUNGI. 

Fornt rysearebeji by I>r, Saad^rsen mioti (ha 
inlinnste jifithology of contagion have led him 
to very care Fit! inreHli Rations into Ike condition* 
under which niicrorymes (lincitriei^ and fungi 
become devaloped tn vorLona Eolutiuns. T'Eie 
residts nt which be arrives arc of fjeat impor- 
tJLiieo. MicrojymeH are not tMipablii of being 
trantinLilLted from one frulation to Another by 
means of air. On (lie orliet band, fungi, as is 
well known, are capable, of tiding *o tiansmitred. 
If prefer pi'LeuiKious in iis preparation bt Inkeo, 
a solution (PnaCcLira, c. y.} inay be expnsed to 
tlic air for nioalhs in an ripen vessel without 
[lie development in it of a MngLe Bacterium, 
while fungi (i a rp Afycciivm turnin') will bo de- 
veloped lit it in proportion to il.s anionnt of ftK’ 
positre to the air. Jn order to insure this re.sntt, 
all tl 1 . 1 1 is ncccssury is to bnil llic oolmion, aad 
tlmrongbly rinse with boiling water IS'C vessel 
Hint is to contain it. 

Tlic sidditioa of a drop of ordinary distilled 
water is EufTiflient (o eause rapid development of 
Bacteria in abundance in sueh a solution. Jf 
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itift distilifiil wilier l>e prcwjousJ}' ljtyjktl, u« f-ul-Ii 

rtei elojunent ensues, These results show claav- 
ly (hut tberC is ]]«? derelojimentnl oomtcctinn be- 
tween micros}' mes and tam/a ft Ik, and that their 
a figment association is one of rricLm juxUijPQsj 
liOiir 

There is ills* in (Fiis p:ij:tr mi af count of a 
series of cxptrijncnJF ivith scukd fnl>ts contain- 
ing organic JintI other ablutions, which it cite, os 
in. Dr, liasl inn 1 ? tvcU-tnmTui cxiserimcmsj sub- 
mitted to n high tCmpeiRtnn;, special e\j>i;ii- 
i neats being alscv made with tithes to nliicli more 
or iess pm rent vacuum was produced ; l)r. I3as 
ticnSj ns it will b-c remetnheaert, lidicvinp he ]i;nl 
fount! tlaflil Itnv 0if, r it!itK3iiF developed ilicm-Selves 
SJIOFC rapidly Lit fluids existing in dll Atmosphere 
of I cur tension. Dr. Sanderson's conclusions tire 
entire!}' ni variance with those of Dr, linstian, 
In no one cose v. here proper precautions wcu 1 
token to exclude And destroy germs did anv ik- 
vdopment of life whatever take plum. 


mciE Arson's nvroTirEsis of a nervous 

ETHER. 

In a Lftic number i>[ Ihe Popubir 5c A 1 nee }h - 
vtev? Dr. Iticliardson again brings Furwnrd 1 ms hi 
Tovitc tlttwry in regard to a nervous ether, nam il- 
ly, that between Ihe lorileeitieii. of the animal 
matter, snip] or tfuii], i>f which the nervous or- 
gan isms, arn] f indeed, of which nil the organic 
parts of the (rtdy arc composed, them exifcts :t 
fine, subtile medium, vaporous or gaseous, which 
holds the nsoieeuks Lit a condition tor mol Ion 
upon, each other, msd for arrangement and re- 
flirftngement of form; a medium by and through 
which ft 1 1 motion it coarered, and by and 
through which the one organ or part of (ho body 
is Field cn. communion with the otEier parts, and 
by and through which tFie tmlflr liiing world 
communicates with the living man; a medium 
which, being picscnt, enables the phenomena of 
]if« to he dcmouElrntcd, mid ^FiteFi, being uni- 
versally absent, leaves (lie hotly dead — that is, 
in speh condiiinn that it can not, by any pfie- 
0 omen OU Of motion. prove itself in Lie alive, 

According the doe li>r, the evidence in favor 
of (.lie existence of Jin iiiactie ri ■ r:rl l> i n ■ pervading 

the nervous matter, and copahle of being i n fin - 
enceil by simple pressure, is perfectly satis fac- 
tory. N umerous experimental facts suggest \ Fiat 
(here exists ill the nerves mi nctanl material mo- 
bile AgenE — ft something more than rim solid 
matter which the eye cun Site ftifcd iFie linger 
touch, fie ( Fierefrme is led to believe that there 
is another form of matter present during life, 
which exists in iFie Condition of vapor or gro t 
which perrftdcs the whole personal organism, 
surround s, at an enveloping Alp'rHisph&ro. each 
mokctiEe of nervous structure, mid is the me- 
dium of ell motion communicated to or from the 
nervous centres. 

The -source oT !Fiis refined matter in (he body 
FiC considers to the blood, arid Fie lochs upnn 
it as a vapor distilled From the blood, as ho mg 
persistently formed, so long ns the blood circu- 
lates nt the natural (empurnturc, and as being 
diffused into the nervous m alter, (r> which it 
gives Quality far every function performed by (lie 
narvous orgauLzaLioit. In tFie closed cavities, 
eon mining me irons structure. ihe fnvitios of the 
skull and spinal column, th i ■= gaseous SiUEIcr, or 
el her, as lie terms ji, sustains a giron requisite 
tension; in all s>nns of the nervous structure it 
surrounds (ho molecules of nervous mailer, sap- 
HTatcs (licin from each other, (illd yCl is beiweeil 
them a bond and medium of com muni rat ion. 

in estimating and defining the physical p)tv|i- 
ertics of this nervous other 3ie suggests that ii k 
a pas or vapor, haring in its elementary const mc- 
:bu cwibon, hydrogen, Find possibly nitrogen, 
lie. tliLnhs it is condensftFdc uiuler cold, men able 




Dy Kurl Saaoil Copyright I&SZ 



T lie imminent tallspsE t?f world civiliiotion is becoriiiny fj^parenF to more people os the 
economy yrintls down und ini er-mationol friefions accelerole. Even so, most people slill 
freii-ve 1 1 1 r tjvprtsll [Incline is due to some kind of pick political bungling or economic 
miscalculation . 

V7lifi lever They tielievp, they ore siill blind to llie r eol roor cou&e of evsiy jocio- economic 
and polilkot upli envoi; n surplus of peofile, nnd worse, a surplus of inferior people. Further,, 
ibey seem 1o Hunk ii llillocitui 1o odvocuFe Hie destruction of live millioits of porosftes who 
have doomed civil bnlion. 

Actually, Miller’s program was pfuin nnd simple nailonalism, whereby theGermon wos to 
he supreme over every olfier ruce Ond ethnic group, Much is made of his proposed program 
lo slerifijfi defeclivos, ftut this only involved obvious mental b<iskel cases. Any Germon 
able lo loll Hie diffetence between one and of u yun ond she oJhor was lo become port of 
tli n "JVlusler kfico". Th? uniformed Gorvoanic (ipe would hove beer placed over even irv- 
t el I i ye lit Americcms, 

Flhler’s bias in favor ol Germans ever the superior Americans and British ol bis day stems 
from his being an Urboitile ond o politician, If noy bias is vtilttl I <1 favor IFie most dim-vetted 
but produdive clod kicker in the Ozark s over any Urbrjnile and/or politician, 

I bring up Miller only hecouse I'm so oflen accused of imitating his thinking in my ad- 
vocacy of sleribioHon ond eulfumosia in regards to ridding our species of inferiors, 

My only CoiiCCni in ridding our species of inferior people is a kind of insurance. This Is 
that all of out citizens will be well boni, well roared, well educated and well occupied. Plus, 
without morons dropping surplus young onto ihe wo II ore rolls, adaquute individuals could 
keep most of their earnings for the benefit of Themselves and their loved ones. Regardless 
of the socio-economic system, ihe re is no justification for public funds being squandered uri 
demanding parasites, 

Our present horde of public charges Fios became an accepied obligation on the part of the 
average American taxpayer. Every politician falls all over himself apologising far any fan- 
cied slight to "the truly needy". But who truly needs the truly needy? Any why should the 
truly needed be enslaved on their behalf? Why should the Jives of the improvident aged be 
prolonged by strangers? Why should the fertility of welfare pnrnsiles be subsidized by 
society's workers? There is uo logical reason far any of these miscarriages of compassion. 

Bui modern Urb-inMes hove become so psycologicolly ond economically locked into Ihe 
system of perpetuating the useless ond unfit that it will take u nuclear war to rid us of 
them, Fl does no (food to Iry to reason with Urbanites since they 're unable to yrosp the 
basic issues. 

In case It’S not clear in your mind, 'el me give you a few simple illustrations which I hope 
will put the problem In its overall perspective, 

JSniy this country was u body and the people were ii s cetta. Say further that over o ihird at 
the cells wee either old and worn au! ar physically or mentally defective, or predatory, at- 
tacking normal cells. 

Niiw, sfry yum doctor surd you find cancer ond he was going to cut it out, But you say, 
,J Nci. My cancer cells huve as much right to live as my normal cells'*. You'd be judged in- 
sane. _ .... 

But out country has millions nf old people, being kept alive artificially, in misery, long 

after Mature /God decreed ihey should die, and at great public expense. Millions of physical 
and mental defectives are not only allowed to live, bm encouraged to reproduce their 
blighted kind? again at great public expense. Millions of predators, with known roc arris r a te 
ollcwed to run free to rob, rape, maim ond kill; still of staggering public expense. If jailed. 
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under prensur^, diffusible by herit, insoluble in 
the blood , nml tiDlding, at the nfttarrd AcEi?g>cti n- 
UirC of the bwlv, a tension roquisiUi for milta-nl 
function;,. In his upiiiU-M] it )■■■: rent i net.) for a 
longer time ftfler death in cald-blooded that! in 
'Vurm-blooJul ansmnla, Mill kinder iu wnnn- 
blooded Riuraals that have dted l;l cold dirni in 
tlivse Hint hare died in hftitr. 

It is not, According It) I ■ i f E>.l ;■ a of t!, in itself 
active, not nr excitant of Jinim-iE motion in [lie 
sense (ff A force; hut it in essential jlh snfiplving 
the Wifditiuns by a Inch lint mclimi is s jeih-rcd 
fios^ible; n& serving its a conductor of flit vibra- 
tions of licet, ligli(l h svUFM.l, electrical ncUOilj arid 
0 f raoqhiin teal t"i jntion . It holds the iICtvulie 

System throughout in fierh^ct tension during per- 
fect atuics of life. ]}y exercise it t£ d ispomMJ of r 
Atid till en She demand fur it is greater than the 
supply, iL$ deficiency is indicated hy nervous col* 

.In fisc or exhaustion, Tt accrnKiulalCS ill 1 , 5(0 nerv- 
ous centref, during sloop, hringing them Co their 
dec tone, and lints rou&ing the mnsdeg to awak- 
ening or renc’A'e^i life. The body, fully rensivod 
hy Ltf iM-cscnis capacity for motion,, fuUnewr of 
form, nnd Jilt. Tltc trody, bereft of It, jmsetus 
incr lie, the coisflp;tiriLlton of “shrunk death,” the 
evidence of having lost soinnthi ng physical that 
uas in it wlieii it lived. 

Tit F ATM ENT OF S-MAl.foHJX SVIUECTH*. 

Dmiiifv [he prevalence of small pON in Fa rid 
la^C spi-ing [Liu police authori ((<■■; miuiivd ebe laal- 
kiH, nf rln>')e living from it to bu ?:|hhi^iuL in u lh[ 
i i id c 1 1 11 1 pi i-hC-d ; 1 1 " i >no bn ml rod nml nimbly RfililiS 
4i f coilujlio acid in si (piafl of dim illed wiUl-T, 
formerly chlotide of calcium n-m.-i tinod : but [Ins 
hud [ho great invoimniii’iicc uf rendering it nl- 
niOSt itn]iOHsihlo Jar nnv nno [o iinmiin in 1 " 
fO Ca iH uiih a corfi^o, Thu t-sulialic: noiil solution 
Ml question ist cihlL ns Imve all til is nd vantages; Of 
fhloHde of unlcium wiili elouu u-f i;s inconven- 
iences. 

FI X T rt A CT1NH Jl'J t.’E f Fit 1 >1 PH ► At! -C '■ K F, ETC. 

A now method of ex truce tug juice from sugar- 
cane, bees- root, oic. , bv the process of diffusion, 
has been etmoimecd in the Foreign journals. I’or 
this puiptisn the eaue, or other original snUs tftllve 
front Vi hid i the juice is in In; ext me Cud, is la he 
first cue in slices by a Spcctul inadiinO. and tllCil 
placed in u series uf f I used tv aler-1 igFit tanks, 
ami brought ill Contact with witter at ml elevated 
temperature in a cenuiis succession and svsteru- 
alic order. A until nr method consist* in carrying 
lint I be whole jii'ljccss of diffusion in a sittgle ves- 
sel, in which the extraction! of the Hnynr is car- 
litd uil coni ill uuu sly by im reducing sbees ofenno 
rliiLiUgll ft fceiling JtpparalnS eiL [be buttotn of the 
vessel, from wftieh tbfry I'isc slowly to ibu top, 
while fi esh water is constantly running in nt the 
tup uf the diffusing vessel, amt is drawn off at 
the bottom, ns diffusion juicn, after hftvjng rc- 
TTinintil ill Cold net vij[K the slices fi>r a certain 
length nf I line. '3'bc liipLiil (luring the operariott 
is ngitiLlr-d by machinery. It is suggested ihnt 
this process may be up] died on a aiindl scale in 
domestic Ofncmiiotti in nuihiict; such drinks fts? 
kmmiliLdCj etc. 

FKIt M A S Tr A N AT E OF J’OTAail l-Q H COUiS 
THE IIEAU. 

We find cinnlnncd inertlion made in fho foi- 
eign journals of the value of pririian^mate of 
potash its ft remedy in onse-s uf cold III the head 
itti ended uiih soveic mice icing. For nrc in snyli 

4,-jLy.LS a solution is prepared of about one mid t'.vo- 
i birds grains of the pcnnuugamLic iri two linnl 


Ihey aftcn live better ? h □ n their viclirviBj, to tile detrtment of the taxpayer. 

So IhiE Country is afflicted with collective insanity end terminal cancer. The terminal 
cancer is self 'explanatory, Cut Ihe collective insanity is manifested in the average Ur- 
banite's ignorance in believing in the timelessness of today. 

The Ufbanile’s mind is beset with thousands of impressions eech day. Rap-id change Is a 
noturol port of his life. His days nre so full of differences, he con'l remember weli what life 
was like five years ogo,. much less twenty. And history is a meaningless panorama of 
unrelated or foreign impressions. 

So it is rial lira I that the laws of cause and effect, so noticed by those dwelling in more 
placid rural areas is lost on him, Arid to ihot the fact that the average Urbanite is possess- 
ed of □ hopelessly law I.Q. and Hie more fnselligenl is desperately neurotic and you have an 
urban populace of nitwits, 

113 little wonder that the relatively normal Urbonite can't see the forest for the trees. 
Sur rounded by ihe irnbecillc arid the Iwistetl,. he thinks he’s anti- social, out of place and fust 
o frustrated malcontent if he doesn't see his Disneyland for dummies as the best of alt 
possible worlds. 

If you corner him and give liiin the facts he r ll admit he's uneasy for himseff and his loved 
ones. But his job is there- arid besides. Congress won't let Socioi Security go bankrupt. The 
Hussions aren't suicidal enough to start o nuclear war. 

Withoul realizing it, lie's been caught up in the hyslerio of the dimwitted- ond Hie 
psychotic Urbanites araund him. The wishful Hi inking of his inferiors has weakened his in- 
stincts for self preservation. Living in the timelessiess of the parasite, he hus no sense of 
history or of the laws of couss and effect. 

Of course,. Rurnls have little hatter sense of history, os such. Since Uiey are into a more 
basic economy they seldom nagd the ettucalion or the bread frame of reference requiring 
long lerm historical evaluations . But they ore much more aware of the laws of couse and 
offset end so con better understand what happens when lasers reproduce. 

So Hie above and the fallowing will be lost on Urbanites but will be understoady by most 
fiurols. But ofier all, the Urbaniies are deservedly doomed and the Rurals are ihe seeds af 
the ne*t civiiijQtipn. So it's to the Rurals these wmrnings ore redirected in hopes that 
humcins will finally learn. 

Warnings ul overpopulation have been given since Piafo's time and probably before. The 
warnings were all valid, as Greece, Rome tind every following civilization was eventually 
swomped by vusi numbers of useless and degenerate dtt7eJis. Misery and cultural loss has 
always been the price of "humans" breeding like animals. 

Thomas Hallhus put fils finger on the problem in \ 797 but wns opposed by the Urbanites 
of his day. The following is from Chamber's Encyclopedia,' 1 B9R 

MALTHA THOMAS ROBERT, the expounder of the theory of population, was bom 14th 
Tehruory 1766.. ot the Rookery, near Dorking, in Surrey, where his father owned a small 
estate. He was ninth wrangler at Cambridge in T797, wns elected Fehow of his college 
{ Jesus), took orders, and was appointed to a parish in his nadive County. In 179B he 
brought out his Essay on !he Principle of Population, which attracted great attention and 
met with no little criticism. During the following years Mai thus extended" his knowledge of 
the subject both by travel and by reading, and in 1 603 published a greatly enlarged edition 
af his assay. In IB 05 he married happily, and soon after was appointed professor of 
Politico! Economy and Modern History in the East India Company's college at Haileybury, a 
post which he occupied till his death at Bath on 29tti December 1B34, 

Personally Malthas was a kindly and accomplished man, who fallowed what he believed 
to be the truth, ond who endured without □ complaint the abuse and misunderstanding to 
which his writings exposed him, The aim af the Essay was to supply a reasoned corrective 
to the theories regarding the perfectibility of society, which hod been diffused by Rousseau 
arid Ills school, and which had been advocated in England by Godwin. Molihus maintained 
that such optimistic hopes ore rendered baseless by the natural tendency of population to 
increase foster than the means of subsistence. He pointed out that both in the animal and 
vegetable kingdoms iite was so prolific that if allowed free raom la multiply it would fit! 
millions of worlds in the course of □ few thousand years. The only limit to its increase is the 
want of room and food. With regard to man, the question is complicated by the fact that 
the instinct af propagation is controlled by reason: but even in his cose the ultimate check 
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(JliniTK «r i\ ntcjr. Of iJlis. so! in ion twniiry to 
tJiHijiS urc; Li ► lie ]Miuri L J iihlo n tumbles f«] (if 
water, fituE a table-spoonful ib in In; sun lied HJi 
tlic Mtisti ilii every two hours ; n ev .3 iJ' ihe re lw jliiv 
MJrentsH ns (he tli rout til* stuiie Ijj'LLiil in to be 
used nS ri g:iifr|e. £; will, Jiti 1 j h ps, be lictler In 
m'}r [ ld$. *oJ ti cion by menus uF tin; fumitiLin 
^yiLiig*, or w.imt ntlior of ibe iuiI'iIhuIs [hIo|i(- 
tH - 3 : > r tnjwtirr£ soli mid ivnier, ns u cui* for u 
tmrli, 

CURE OF Clt!U>MC EOMKAMIlOASM 

A foreign mcdieM journal nitriiiftns nvii in- 

311 iiliids timonie somnambulism was 

inrcal by rn| ministering l.ivoinide of potassium, 
tli* done given in otic instance larving from 
fliii-sy to one lliindrcd giums [lev dflv 3 tilid ill ill* 
mher esLFc fifteen groins were given boils niofn- 
irg tmd. evening The Attacks in ends ease grnd- 
tmllj bctnme Sew; and lesii fr-ccjuetiL, and in is 
short time entire] v ceKisod. 


PFPORT OF T El E SI.'TRO TUNIS EL COMMISSION. 

The report m tbe Sutro Tnfluel Commission 
Fs prill ted in detail, Tin an itppcsidls to die report 
of the Chief Engineer of (ini army, jusi issued. 
Tlse mm mission eonsisled of General IF. G, 
\Vii^liT n Gcncnl J. Cl. Foster, mid Mr. TVcHey 
Nesvcunib. civil engineer, '.vho grtvr; i h r; subject 
a thorough cxn n i i n :lc ion. The. Cuuelnsioria 10 

which they cmiw str dint die tumid is n«l it 
necessity t"i>r (ImEnage, hut that, in srmsc! cases, 
it |iromises increased economy in working mines, 
:nnl iri t en i.loi iug i v: i i I il!>I > : ihe am w win i bless i>i 
in the Comstock lodc^ thus bee&iniiijj of iiiHic no l 
importance,. The feasiMlily of (h* tuhhd, l In; 
coitinLissifui think, i* jdnCCd beyond a doubt, its 
isos' heiiiR estimated at J'- ■■ i r lind a Ini If insllion?? 
in gold, litre work to be dun* Fit tin 1 ** and a hatf 
vein's ; nnd this period may l>* nonshJqrttbly lc- 
dur*tl iT ]nfrj-jaer machinery lit! ern plural. 

The vaitie of the lndlioii hererofnic 
rroni the mines of tli* C uiistoi k lode is esti 
mated at *l^. u i,iJrilUh)b, wiiil-: th* pres* is ■ m 
mini ■- !*.-UI is itlimit * I iiiojhio, Th* ■ .iimtus- 
sriijn believe Hint the lode is a true lissnr* vein ; 
but vrliollicr it will con i in lie to he oi*-Fr*:iiiii" 
can not he prcrlietcd wlih ■■ :u i n i ti r ■.■. |ji ily*]! 

mining (lie cmiiiiii^siuu i*j;:iril th* *Np*ii[n6iu 
of th* tunnel as of ^i c:it imporluuca. 

SIMPLE CONSTRUCTION OF CONCAVE AM? 

CON V KX MlIUmiiF. 

1'Fic f ieminn jiHimnls sponk witti npprruril ■■!' 
(li* ill vein ion i>r jN*MTii[Li k irf .Mnndicstcr. l'» ■ r tliu 
rCLidv I'l'tptittion of coneiivq plei J cfiriviix mir- 
iijr.'i, ‘,v 1 1 1 h.- 1 1 i]Mi!i]]', j(irisiaitit(!s- mi enpendvc nnd 
tedious hmtidi of (h* E;liif:s me lutfiiet uncr 5) (irt. 

i: 1 1 j ■- pur|uiN* :i (lid pl;ir* nf yl.i-s, iitiont IVitij 
inches in diameter mid tlm'C-s I i.eii 1 h s ; 1 1 im-li 
tliivk, ift JirsL cemented <ci nn iron mould, litil- 
li mvii out licmijijilieriealitv. lJv means of » Sake 
alteclied tnitiEfl mould :■'! th* nil 1 'ran he ryirujvvil 
tVi i 11 1 he hollow ip:n-c heriCLilli tli* tflass. I'll* 
si 1 1 1 |ik: net rrf suvl ini' iwriv ill* air hy meads "I 
the mouth will eat rat; ib* disk to buiul ■inU-pL' the 
ploSui'O of the cxtrrnnl air. so nsi In acquire n 
convavilv in ihc niidtHc uf dneC- fourths of an 
EulFl. If air b* blown into Lhc envilv, 1111 lb* 
Ollier hi 1 1 id, flic pine h*rothfs ct'iLvcs. l! i^ CK- 
jieeletl that 1 E 1 * pmcess *uu ho livid* so piufci't 
:ts 1 1 ? milder tli* rnttvex i I y (Lfiitiirni I'm two phttus, 
till ii'li, u’licit ccmeiLtcd ;mi iii'hE by their e'Jgcs, 
and (LlloiL ivitii foiiio stivjiigiy relVi.uiling iiipiid. 
will ten* (hi; iitirpnst: of a- dif:i|i hillI jimveiTnl 
letis. indeed, nn jnv*n1nr in liai’imniu 1 1 : 1 :- 1 * 
alijc.l (liis *K|n;i:(iifieit5, and suceuCtletl in pn>- 
tltLrinj' tetisCs of q real piui'ur and unnsunl vkea^- 
ises?, 
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to popy^tior is ths wart of food, only it seldom operates direcfSy, bui takes 0 variety of 
forms in accordance with the complExity of humaa society. The more immediate checks ore 
eisher preventive or positive. The former appear as moral restraint or vice, file positive 
checks are exceedingly vuriouS, including all unwholesome occupations, severe lobebr and 
exposure te the seasons, extreme poverty, bad nursing of children, large lowns, excesses 
of all kinds, the whale train of common diseases and epidemics, wars, plague, and famine, 
Vinlrhus goes on to illustrate the action of his principle by a review of the history of the dif- 
ferent nations and races, showing what are the actual checks that have limited population 
— celibacy, wars, infanticide, plagues, vicious practices — and proving I fiat the popula- 
tion difficulty has affected the development of society from the beginning. 

It cannot ho said lhar Malthus was original in his exposition of the theory of population, 
It is a theme af both Plula and Aristotle. Shortiy before the time of Malthas the problem 
had been hundred by Beniamin Franklin, Hume, arid many other writers. Molthus crystallis- 
ed the views of 1 hose writers, end present ed them in systematic form with elaborate proofs 
derived from history, irt certain details ond in the form of exposition the Essay may be 
crilicised; but the brood principles of it con be doubled only by those who do not understand 
I he question, fhe enormous increase of the means of subsistence attained by cofomsatiou 
and modern industrial development lias only far p time postponed the population difficulty 
for ihe world 01 large, while its pressure is still felt in the more thickly people centres both 
of Europe and of the Eost. Al The present time ihe most interesting feature of Molthus is 
his relation to Darwin. Darwin said on reading Malt hus On Populalion that natural selection 
was llie inevitable result of the rapid increase of a l argon ic beings' for such ropid increase 
necessarily leads to the struggle for existence. To prevent misunderstanding it should be 
added lhat Wo I thus gives no sanction to the theories and practices currently known os 
Malthusianism, In ihis reference Molthus approved only of the principle of moral self- 
restraint.- 'da nol marry till you have a fuir prospect of supporting a family. 

Margaret Sanger published "Woman And The New Race" 1 in 1920, She wag 0 nurse work- 
ing among the Urban poor and campaigning for freedom to publish information on birth 
control. The degenerate Morai Majority of her day charged her wifh being 0 pornogrnpher 
ond lie Id up birth control until it was too lute, By the time birth control information was 
legalized, welfare took away most of the misery of excessive childbearing and even en- 
couraged it. 

MjrgtirCl SaniFfir was also accused of being 0 Socialist, since sne addressed herself 10 the 
working pour. This was nonsense, since the Socialists rejected her pragrom. Birlh control 
would have relieved the misery 1 he Socialists depended on tc pul them in power. 

Following are some excerpts from "Woman And The New Rnce", 1920: 

WOMAN A NO THE NEW RACE 1920 
Page A By Margaret Sanger 

"The creators of ever- population are the women, who, while wringing their hands over 
each fresh horror, submit anew to their task af producing the multitudes who will bring 
about the nexl tragedy of civilizatian, 

"While unknowingly laying the foundations af tyrannies and providing she human tinder 
for racial conflagrations, woman was also unknowingly creoling slums, filling asylums with 
insane, ond institutions with other defectives. She was replenishing Ihe ranks of the pro- 
stitutes, furnishing grist for Ihe criminal courts and inmates for prisons. Had she planned 
deliberately to achieve ihis tragic total of human waste ond misery, she Cumd hardly Imvc 
dona it mare effectively. 

Page 7 

"War. famine, poverty end oppression of Ihe workers will conlinue while woman makes 
life cheap. They will cease only when she limits her re productivity and human life is no 
longer n thing 1o be wasted. 


Poge 1 3B 

"Labor seems instinctively !o have recognized ihe fnct that il5 servilude springs from 
numbers. The bask principle af craft unionism is li mil a lion of the number of workers in a 
given trade. Every unionist knows that if that number is kepi small enough, his organization 
can compel increases of wages, steady employment and decent working conditions, 

"the weakness of craft unionism is lhat it applies its policy of limitation of numbers only 
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to flit? trade. tn his home, ihe worker, whether he is o unionist or non- unionist, goes on 
producing large numbers of children to compete with him eventually in the bbor market," 

The last is on e*cerp1 from LotfirupStoddord'^ "The Rev&ll Agtnns.1 CiviliTalion", 1922, 
H is reprinted in full in U.£ MILITIA 

THE HE VOLT AGAINST CIVILIZATION 1922 

By Loihrop Stoddard 

U.S, Mil, I 1 1 A 

i Ihe fast analysis, civilizflliotl utwoys depends Ltpait the qualifies of the people who 
are the bearers of it. All I lie vnsl accumu ltd ions of instruments ond ideas, mossed and 
welded into marvelous slrutfures rising harmoniously in glittering majesty. rest upon living 
foundations — upon she men and women who creale and sustain them. So long os- those 
men find women ore oble lo support it r ifie strudure rises, broatRbased and serene; but let 
the living foundations prove unequal to I heir task, and the mightiest civilization sags, 
crocks, and of Iasi crashes down into chaotic ruin." 

SlDfldfinl was Ihe First, to my knowledge, to illustrate the reality of the "Undermun"'. 
The Underman, or sub-human, is o concept lolully rejected by Urbanites, most af whom ore 
sub human. 

You see, oil humans are af Jhe genus, homo, or man, but not all men are human. Humani- 
ty deny las a level of concio usness. and awareness enabling one to successfully integrate in- 
fo ones social structure . Lacking such consciousness and awareness puts the blighted 
Underm an more on the level of one of the lower animals. He is either an enemy af humans 
and i fie re fore predatory, or docile and unthinking, like n draft anfrnal. 

Whether blitjhled by heredity or afflicted with Minimal Brain Damage {see Vaf. 1, pages 
57 and 69), the Underman is o danger to society through prednfion, excess fecundity and 
parasitism. Non-violent Under men must be sterilized, as their issue is unneeded and their 
core of the young is desiiucfbe of bunion choree I eristics. Violent Undermen must be 
destroyed. 

Although the above is harsh, as the arch Underma n. Nikita Kruschev sold, "You cen J t 
make on omelet without breaking eggs", After the collapse brought on by the world's 
Undermen. Survive lists will hove to temporarily set humanitarian principles aside in order 
fo save what's left of humanity. 
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JAirtiOVED MODE OF KICKED PLATEN*?. 

Mr. Keith anrltuLnccs :iri impr-riv-pd inellirnf isf 
nii-ki-l | laliirg, by whii-li !ic oljhims n flexible 
m i ic| rcHarioits deposit, the cndiiiFirv eouiiugH of 
r 1 1 i ^ mr.-ial Imirig mi I i ri i i to iH.nl llir nrth Ick i I ! 
i m ■ L admit of the IcitKt hcmling. Tile' invention 
consists in ridding In the Turin'iiK mbit ion? id 
nickel, whether formctl of piiiqlu fir tionlJo sails, 
TiutuuiuD vhi'ii, Sir i heir presence, fi'r-e.iv*n I r 1 1 e- 

1 1 fll'1 US1| rfwdl i I 111 U r 1 El L- SI iL -| 1 i I 111 of 1 1 Ifl I it:: . i i: g 1 1 :l: h . 
iLlld [ 1 1 0 1 1 : ' 1 1 1 1 i I i h i N (if -OTS i lI? 1 of EucJ.r! :iml Other 
jnapmriiic* i*[M>n the ailEilcs icr-eiviiig the mating 
H.if nickel, 'L'Siurc i> ridded lo vie Pulnlion of 
nir-Lel one m mui-r-n Knits. either single hik il:ml.li\ 
licit? m neUM:il. or fissincijLr?, formed I", iIse- union 
of nyguiiic' acids,, n<v:ii . fir. ic, =■ n i.l untiinc, wirii 
I lie alkalies and alkaline cariliF, :niimoiLi:i. ?=nda, 
jiCKli^ls, magnesia, nr alumina. These additions 
trill, ii K ii'S-i'i ic'L, ctm 1 1 1 titLie t the tendency lo 
dccornpOr-ithin <if ilii- s 4 • 1 1 1 1 3 1 m i Lr action of eIk 1 
electric Curi'diE. These various organic ncld 
^:i!r« may he mill in) hi tcTrhangoal.il r and rolled- 
pvOl\‘. though tins Inventor j ureters use, In rase 
■ T i lie doable salts of nit-Lel and alkalies and ft|- 
kiiluic wilts, rhe organic arid salts wimh hut 
t'tn.' their bases the sdkaii of alkaline earth which 
is associated with l he nickel in Ms double suit. 
T'lum wlten n>-i.M p - o wFittion of nickel tiiitl nnmin- 

pt tn . -in Oi^it'i] i:: n.- i'.l Mill ill :iiiiIiiiii-,::i is jnf leriOtl. 

C 1 1 dm pli thfi riniiltu 1 Psilt*. uf ?odn tunl )JtUnpfi will 
mistier very well, i n ruse of using n soFution of 
n ilonl'lc s,ilt of nickel :irnl ]ji>l n:-4'i , nr :i tStiufilt 1 
fhI i of nickel nstcL sntln, n el oi-frintte ndtf snh of 
snln nH<j piiULsli felecicil. Uf Ui£ ^nlls ii hkli 
Clin be tv VL<rcoinp»Li»ki tEic od'eet Ui a Uli Iimecs 
ni-L 1, jire&bmlile. A CtKrri]irtitmively snuiLL qimnElly 
til I lie nigmiic sfilts is jiefCSKrt ry to be nddurl^ 

OILDINO AND &ILVEHINP SIHC, 

Aocu-rUhj; to fi ftiriindii [nr|lili^lit(| hi- iiriLEic, 
fur KihoiiiifT nr gilding silk, the :-ilk is lo Em 
vO:L]ieil uilfi n :1 iier mil. wd ill ion of ituliiln of 
liDliissicim. :uilI qhieJ ; then (in lioineclinic lirihrj 

di)ificcl iit H o jier ceni r soEtnion of iiiunif »l.' sil 
vtir, con til ini ng n foe drnjis of ninii; m-iil. :iin ,1 
ndl il ruined' next csjn>E : cd for n fevr rnimilcS ttj 
FiniiiEJht, ii fn I then dipped hi n 2 j'or f-L L iit. stibi 
c ion oi’ snlplmtc of iitiiiir It F*ri rti dli iiitly bc- 
euifies grtii', fipm. reilnclitm of mi?t:s]lii siK ,r, nntE, 
efrer iinsliing mid (Irving, only nr<|nirc.-i LmmisiL- 
iiig in order to nnjnint the inelullic hist re, JK 
rtjf^nfing tliis Treatmenlj varied, iaoitc. or, by 
ndding T iitllc b ee iCLlitie in (lie Holulio-n of in- 

iliile tat ['t'-L isf illl II, till. 1 roll. I; ii"' : i r !■: : : ■ r 1 1 . v 

Htrtfnger, lly Inying the stlvoretl rilk iri n very 
weak Eohuion &f dll&ride of gnltl. liter f-Llvcr iie- 
eOtriCA eldtwide, in id gold dCf^siletl ; nnd Ur 
tlicn, rtniOi'ing the oh loir So of silver l»y n mjIei- 
tiem Pf liypoanlplrite of sotki, n-itfiliing, lining, 
and Irurnishing. tbo (ipponrnnoe t>f gilding is puts- 
JnCGdi, if tlie dejitisit oF mein] he Piiflinimtly 
tSiiek. TFiC pnres-t ohemieafs must be used ui 
tsrdcr to rceltit Siiti^fnctury re? lilts. 

IlVtntAPFLNiTV. 

tn |l *ery i m porl nnt [uifacr-on iFic u l’si-jiisitiLta 
of Allllinouy, 1 ’ ji'rinlHiCi] ill Ike CJtfariiwtl y<ir.f, 
Hugo Terntn culls tlic attention ot eliendaiis f& ft 
iicvr pkenoane!ian t which the author describes 
nntlest the name of 11 hygmlti titty.” 'J’lin filic- 
no'tnenon waa discovered in n jioeu l inr compound 
of nnlinony — bigolhue ot nniinirjny— vriiidi is 
totfiEly insOttLhle in niLlcr, nntE yet possesses o 
powerful affinity for [tuHFULte, trlticfL it ahsoihs 
mitidly from, iIeo nir, after being diKd m iin; 
tcin|reLiit«rC oT 21-° F. Most powders and 
[ineeipLtalos, dried at 'fiat temperature, ns is v, || 
knOvMi, absorb nioLslnrc nn exposure iu i In- :o- 
mofflihere, hut tfiin in a jjinoly physical ]ilio- 
itomonoih due to jwrefily. On tEni contrarv, in 
I lie en-C of go I late of inuimuuy. vliemiral nl- 


iinirv is :it work, ami tikis precipirnie, ni'rer ex- 
ijosum rei EllC nir For two ur lEiree Eiuina-, jLetnully 
iliFEnrbs I wo eqmvtilelits of venter, 3n o word", 
ibis inscdiildei snhslmrcg has as imtdi : i lii ill i y fen- 
inoisuu'c ns itflliipiflWWlIt snlts. Iltit mic of tile 
nsi^f citiiouti features lu connortioti wiifi llris cx- 
i: :i(j! illtiaiy phenomenon! is i1l:iI, on being dried 
ut 2IJ 0 F., higollale ot autiiciony |ru;ea dm ton 
er[ttivnlcnts of water width it hud alxsorbnd from 
1 Ei m air, iiiid i!mt ori being left eK])0^ed oni-n 
iiifHC to the aininsphcre it rcabKorlw tlic stimC 

of tuuif tint. This in.tr I'cs ting cx[ieTi- 

iueni i j - ■ i fnr rc]iien ted indefinitely, 

!,i ihrcvioN f > pokes nv oiibuitiu]-; OF !UON, 

A moMioi.f of L'Ciloriot: orsR by means of chlo- 
ride nf imi! lias, ; '"-i cn I y I t^uomnl, wIllcEl is 

'■peeiaK'. mlajited 10 Lhe ex naruoii uf metals nK 
Inved vs lift sulphur, arsenic, or iiniiitL'niv . T'lic 

pLuecss '.E' t-.-iids np'Mi ibe farr : h :i r e-SiLiii ulc ■ ■ l 

iron, in the presence of nil" and ir liter, readily 
lEet-ompfires suLpliur, unscui'c, and. atniintmial 
combi lint inns, iron or copper pjriles, liic snl- 
f EiUi'fts ofeoEMilt, nickel, sidplnmitt of aiuiiik&ny, 
[end, siEier, ore. The clilnride of iron is re- 
ilared to ehloL'tllfCt id' imn, r.nd the iiiiitols Iratis- 

JcTL'cd into eh Lmidfls, ibe chEorm^t of ii'oti being 
again eEumgeil to rlilutidr E>y tlie irillucneo of the 
oxygen ot tlie atmo&nlierc, etc. If among the 
ores to lie tnrtnijiLilaurd there lie teij little su I jib or, 
it i.-, well to .-uld, r^rstn time ■ > time, a iitib; heu 
acid, sin-h ns nitric, in ind,?r to asriist Lbii lc- 
ciiiisiJoiiLun nf tbe cLilorido iif iion. AVitli iroti 
or roji[:er p Mires ir. is only accessary to add com- 
jiiuii sail, - ifn :■ ihn KulpliLir thf Llrn ore is nx* lUstcd 
by means of tin; dilortilc of iron and atnnjs]jlLcric 


air, with the itsuLt of producing sulphate of iron 
ur si 1 1 [dime of copper. 

IIAUFOHW METIIOU <>V CURING SNAKE BITES. 

V fill FAT can trn.net v of opinion scents; to ex- 
ist in regard to llic value of Dr. Uiilfoids 
iiu'llmd nf treating siinkc bit-eS. Tlie AmertCCtll 
nm.1 l-vurcilJCnil physiologists who have diseuSstd 
tfic fpicHlion, or who liavc repealed tlie txjieri-. 
iiirnts, nfjicar to attach, v-qry lilt la valnO u> it: 
hui. the Austral inn faculty me finite unnttiinous 
in Elixir indorsoment. 

Krofcssor llalforil, irt il rOE'Col on rtr muni cat ion, 
disc ii “sits (he svEO|ilouig of twentv ousts thcaied 
by hi* process, under th& fttin^la of different 
jiraoiLtioncLS, widely remOtfl from each Ollier, 
lu seven icerl Cn^ts roooverv followed ‘ and iu 
ch in ecu of Jbe^e tlie practitioners were ui the 
opinion lliat deal]; would ecrlrdliiy ba^c ensued 
without tliis eomUeraeting agency. T'lic treat- 
ment consists in injecting about three ininitnuof 
tlilntt ammrmia, rjf tills specific gravity of 
into a mipcrfieial vein, by piercing its criats willi 
(lie nor.7 1 c of n hypodermic syringe, The ctirn- 
live cEhtrt ts Said to he almost immediate, anil 
several pIirHictans stated that the recovery from 
collapse, was SQ rapid anti startling ns to be nl- 
nuist rnagii’iit. It still remains a c| nest ton r how- 
cver, svliother. notwitli standing JJr. J Ini ford’d 
assurnnees^ the Australia!! snakes are really as 
venomous as tlmsC of America— -the contrary be- 
sug, it Ik uiuSei'f-teod, tlie opifiion of Dr. Ivfelft, 
of Si'diifv, TV a Await with much ini crest the 
lesnft nf renewed ex]ierimEiits in tlria country, 
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|,ii;lL( ns [4 is-, ibis ilrnftlllji Cible 3s Rtffmfi 1 , 
rigid, c-nsllv niEjLIlleJ, flL!(t well sllinnm.ited 


13 y JL^Jic M . I 'loll i rook 

A HANDY tin-purpose di rilling In Me 
iff n necessary p:i r I M [ 11: linmc 
smaii's Luinipmcitl. The (aide 
ilc?rrE!n?tl licrc, n] l hough extremely (igM. 
is rieid run] $[ rung and requires n minimum 
el 5|wce, 

For lire top you may iifte mi onliunry 
rl rawing Fmnrd dT ] j i i i c hi f utsswaud, Of 
ni.n ke one from sugar pun; ns slumii. Tim 
slrind is also consLiucled of suunr pine. 
To assemble Llic end frames, fasten fool 
H in I tie leg A wiLli No, 10 wood 

screws and glue. Then selecl. I wo of Ihc 
diagonal braces /i and fallen Miein uf 
shown fn I he side elcvalion- Side: bracket 
C shmili? be nil ns SLiggesled in Hie snnie 
view unless yon desire to mount n cabinet 
on (lie slant! for siiEiplicsL in Lind case the 
ends may be Eelt straight, Fasten f hi 
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and fun only express flic hope tlial the applica- 
tion may lie successful in cases of bice? of rattle- 
snakes DiilI CO|ipC3-]itnild ; since in ihe latent me- 
in nir on the venom of i lie rattlesnake, by Dr r 
Mitchell. of FhSlndeljihift, lie cxjmnesFej tl|e Opin- 
ion positively l hut no remedy exists in en>Ca 
where the poison is mature, anti h«£ ltcftt fairly 
iiill'fHluocd into the circulation in tuiilieicn l quan- 
tify. 


JIALLEADLK ESlEONZii. 


trg ,1 wilh glue Mid four wood screws, 
Tli m iiFscuibEn all with cmsspicci's /J and 
add t hr foot rest where mnsi comfnrLahle. 


Tlif lop Es hiiucFukE to- I he Erarrie'VQrk ^'■■Uli 
(Irrre ibrnKs him;cR. Wot* the lamp bracket 


Ir is said Eli.il in con sequence of I lie ititnoitn.ee- 
nieuis imndc fnme manllis «gn before lSiO Acad ■ 

eitiv of i^ciencce uT I’nrEs E» reference to the sidi- 
icct of mnllealiln bronte, (thi (tibstansc h now 
Li kcl i-u eomc jnto practical use in Lhnn&peuii and 
Amitriciiii n L't. The Existence of Midi n sub. 
StmiCC Inis Lung been known from FjiL-vinidi^ of 
herr ancient ought. mid bom e?k use by tlieCkb 
nose in the cmislsr iioiinn of their teun-toms. !i 
may lie prepared from holt- met al hroil^e, lui'liidi 
^0 per cent of lEu iia? been added, mid licnllng 
lo a ilnrk rod. 'J'tiis generally briule meEat iIiiif 
heconioF mallonhlt, an cl Cun lie iwitUly forged 
li ml rolled out from u itiieknC^ of three or loui' 
niilltmElcm Co tliAl of n ln'lf m n qiiarSei' til' 
fi itLilli meter. I it ihe Alteration the density of 
the motel h incrcftswl, a ml Sl can Etc tveldeil 
em-ily, prefer' itig hi entire liotemgeuelry, r ['3tc 
whofc yoolcc i c Ji in grpvl n_g- rh* knisi^e riie - 
or dcgiee of hoot, aiuee h w idiom tbi!i r ii rcmaiiiF 
brittle. 
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VARIATION IN THE SIZE OF ELEJOfr 
CORPUSCLEa. 

Ur. AfnuaKHcin, erf St. Petersburg, Inis Esoer- 
mitiCil th(M oery influence irEdcli oneafiotiK A 
gmnt alteration In niiy o£ (lie Fititclinns of (he 
body rtiters materinlly the ehnMCLer of t!ie red 
ooi iiiMehts ol' lElc bksoch Among other points he 
ascetTiiined tlint fill eircuniFtautCJ CdEiling to Ln- 
greesfl the tctnficmCurc of the body recliiced the 
siM of Else corpirseleS, Such S3 ii ie;eni Eo, or 
]ii i i^pn itLg on anitinil by the injection r>f putrid 
mntlcr into its yesscls, exprj^uro of the body to n 
high tcinperflmirf, and keeping tho anititnl in a 
morn Sill'd uirged trills carbonic ucitS. On tbc 

other b 1, ihe briKithhig of oxygen, eieprrtiirft of 

lbc whole bndy j .d cold, the udiuiiiiSEi'Aitnn of 
h' droi hhu-ite of quinine, eymiie acid, tuiiltilo 
hoi lend 10 lower Ulc teinpei'atm'o of the body, 
producing ;lL (he Same time an enl;Lrgeinciii or 
r\[niiEisiim of riie corpuscles, A lu Hate of utor- 
pliia cmisti lined mi e^n.t|nioii ; for, though pro ■ 
ii ncing deprcesiwi of Ejcmpcmturc, it a(so ohms 
ilirmniiriori H'ftlietiac uf the Cfti'piijeleS, i'-ti|i.-h is 
priibubly explLeahlo on- lhij >np|n^i-iijn 1 1: :i i it os- 
oris itL issEtibitory inihleEICe ui) the ic^jiii-itoiy 

mils, and therefore leads Co the fUMnEmuLvtion nf 
corltonie acid hi die hloHid. AetiC* cmffCttiiit also 
.'-s lull ml to fumse iJihtmtioa of the cor]nl-seles. 

Continued on 1806 
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fl rt< some of the curious and interest] in g_ experiments 
with hydrocarbon gases that any amateur chemist can 
easily perform. 

Hydrocarbon gFisca are compounds of carbon and 
hydrogen. A targe proportion of a] I natural gases, in- 
c-lndlng in ethane, ethane, propane, find butane, belong 
to this group. Manufactured Illuminating g nfi — both 
coni gas and water gas — contains hydrocarbon gases,, 
logo flier with non-hydrocarbons such as hydrogen, car- 
bon monoxide, carbon dioxide, and nitrogen. 

ISvcyoTir knows that heating coal 111 a closed cham- 
ber or retort produces inflammable coal gas. Less 
familiar is the fact that coal slowly gives off hydro- 
carbon gases even without being heated. Miners know 
tills, For they Often bear the gnS escaping with a hissing 
noise from fissures 3u underground hoflulk of coal. They 
call it fire damp and must guard against it, for it forms 
n dangerously explosive mixture with air. Chemically 
speaking, lire damp Is largely methane, 

you cflii easily collect the same gas from ordinary 
ho use- furnace final. A few days before you want to 
observe the result, pound up several large double Imnd- 
fills of hard or soft coal Into fragments the sise nF pegs, 
oz- finer, and place the pulverised coal in a deep bowl of 
water. Connect the stem of a glass funnel to the glass 


Mnny feu-cinoting Ff?dr can ho 
p rrfrji'nl-frd ■wi l h f: CC I yl I? U05. 

Willi 3 h is tisnple appor&tui you 
c(in do in o n F l ■■ rr F e 1i O iV it if 
rcndilv absn-rbe-d bv Qtf FoInC 


GAS COLLECTOR 


WATER 
'f ROUGH 


Big*/-! 

ife ; j^Lg! 


• m 

IwJkm 


port of a medicine dropper with a four-inch length of 
Healing alcohol a«J sulphuric atirl icqclhr-r product * ! Ii'y I ea o 3 ahber tubing, and place the funnel, mouth down, over 

gsu, wliiclii c.an b* eoUefliod easily Iii inverted, w(il^r Mkd bolllas (| w " ( ^n.i r the water Up until it fills the funnel, and 


W OULD you like In gH gas from coal without 
heating the coni ? To nuikn fui inflammable 
gas that will dissolve In certain liquids as 
easily ns sugar dors In coffee? To produce a 
gas that bums with r flame you can hardly perceive? 
Or to create llery bubbles of gas. Jumping about like 
grasshoppers, from simple everyday chemicals? These 


chipc I he rubber tubing with a pinch clamp or a spring- 
type clothespin. Then let the set-up stand. From day to 
driy, you will observe bubbles of gas rising from the 
coal, particularly when you tap the bowl, and they will 
be trapped under the glass bell of the fu mid. In Severn I 
days you should have a cupful of methane gas- Then, if 
the water level outside the funnel ia higher than within, 
the gas will escape from the tip oF the medicine dropper 
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when you open l lie pinch clamp. Yon cnn light it, and 
it. will bunt a pale blue flame. 

Gas that bubbles tip throng 1 1 the water ef marshea 
ill fin ifi- methane. You can collect St by stirring lip Use 
muddy iiottom of a lily poof, or Lilt uoste At the bottom 
o f a marsh, arid trapping the ascending l mlddes under 
All Sn verted funnel. The hiarsF] gas, Inn, iv HI Ih.is'U, 

Methane rah be li mini facia red in your lie me ]a by ra- 
tal y frail i sodium acetate, naec ait oim.de or two of the 
rrysLalf! on the l Id of ft till can. or in a porcelain evapo- 
m ting dish, Ftlld heat I Fie malarial slowly, SoOJi it w ill 
become liquid. Continue heating for at least ten min- 
utes more, to- dehydrate or dry the sodium Acetate. 
When it cools. If the healing' bus been, sufficient, it will 
iso longer be crystalline hut will; resemble powder v anmv, 

To i ll n dehydrated sodium acetate, add about one tenth 
of it.fi volume of sodium hydroxide (ordinary houfinhuld 
lye will do} and an equal amount of unslaked Eiine (cab 
(slum oxide}. Mix llie ingredients thoroughly. Now 
place th e mixture in a test tube, or an IgniLLon tube 
closed at one end. Stopper the tubs with a one-hole cork 
In which you have fitted the glass portion; of a medi- 
cine dropper, 

lien.ll the tube slowly, and wave the burner Flume along 
its entire imiglh every Lcn seen nils or sn_ This will keep 
its whole surface at a high temperature and prevents 
water vapor from condensing. rmthiiLg bach, and crack- 
ing the hot glass. Soon the chemical mixture will molt 
and met] lsi lie jjfiufi will be given off Fit the end of the 
in in Into re retort system. Ijiglit il '.villi a mulch, rind il 
will burn for five minutes or nun e, Sodium compounds 
from the chemicals in the lube, borne along as a spray 
by f he gas, tinge tile fin me yellow. 

Methane gas does not rear -1 t-'-adiiy with mmf other 
chemical's. Ju contrast, showy experiments can be ]>er- 
fo ritual wii.lt acetylene, another hydroeFLiboii gas, Tins 
is the gas that produces the deice oxyacctylene flame 
used for cutting' metals. When il is burned wtLlt oxygen 
111 a special torch. AecEylCne Iifla also fluinrl service in, 
rum] -borne lighting and in bicycle and minors' lamps;. 

Ty generate acetylene and study ilfi properties, obLnlri 
a can of calcium carbide, rmtuimnly sold simply as 
"carbide/' A bicycle shop or 1 a sport tug-goods si ore is 
your most likely source of supply. Several lumps of the 
chemical placed in a large jar or can of wrttnr w i El lili-ar- 
nte u copious quantity of acetylene. A bottleful of the 
gas may then lie collected for expcrinifilil by guiding'* 
the stream of bubbles through a funnel into the sub-i 
merged mouth of an inverted bottle filled with water,] 
the rising g:iH displacing the water, llcforc you lift out 1 
Nip bottle of acetylene, cover the month with s sheet oE 
glass or close It with a cork, to retain the gas until you 
are ready to use it, 

Hold a match to the mouth of a bottle filled with 
FLcntylCiic. Tilt* gEis will burn with a brilliant yellow 
flame, depositing a kivj'.n amount of Knot or CFiibcm. If 
you let fe I r mix with i.he acetylene and then apply a 
match, the gas mixture will explode with fe plop. The 
explosion is Isa rm less, provided you take care to use a 
bottle with a wide mouth. 


natural gas 

W u r : li is I hr- -ffinuj, 

r.hcrrlicrjfly, mi lli-c: fire 
damp of minn-5, (rivlh-- 
E 3 IK!. I ( c&n tuf collcclcrl 
b-y slirriag up di<? mud 

in a lily pond iO Fh* 

birbblei rive liklo pet 
uji?Fdc-dviwn icnur.i 


In I he experiment below, 
nerd dr rp piny info the- 
fk'ik ij bior tr6 I In? rvlhyl- 
ffnt £)u i if con lei ini. A, 
vacuum is fa-rrrUi-d, s-unlt 
int} wirier f-r-mu Ihn- tube- 


MET HAKE GAS- ij easily p re- pc red 
hy hcrsFiwg a miilui* of sodium aee- 
fni(l. lyc. and quicklime in a F-c-J-t 
lube; os ih-uwn ab*v,v The yos fl-Ow- 
m-y from the oullet burns reedi'l/ 


WATER 


W ME'IN acetylene' burns, it linns Into carbon dioxide 
and water. These arc i.he oxides or carbon and 
hvdrogerj, oE which two a Euros apiece Truth C up the 
acetylene molecule. After you Ira v c burned a bottle hrl 
of acetylene gap, place several drops of clear lirricwntcr 
In the bo l tie and shake (tie liquid about. A while pre- 
cipitate of calcium carbonate will turn the ]i rue water 
rnllky, showing the presence of carbon dioxide, for which 
this is a test- The black flakes of soot In the bottle will 
not interfere. They float, dim to the fact that they do 
not. become wet with the liquid. 

Acetylene will corn hi no with a number of gases, and 


wArers 


FIRE DAMP, ill* cause of 

man/ 1*1 rf|* frjcpldiioni, 1i!U*S 

front all cool, A qirttrlify 
can be- e&lleiFed In cin in- 
vc-rled funnel os sh&v/n in 
Hie illvilrolF&n oF the left 


COM. 
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its reaction with chlorine Is a sircclaetilar one. To dnni- 
emstrate this, place about a. (mifqmnnrul of ordinary 
bleaching powder (unhuuut hypochlorite) and uhrnil. a 
fluid caunie (one cnghl.li of an ordinary drinking gines) 
of water In a wide -mouthed bottle. Then odd ten or 
twenty cubic cent il 00 to re (Pin If fl Pin id ouups, more or 
lesa) uf muriatic, or hydrochlorie. acini, f.’hlorluo ^aa is 
produced, rmd may he rnno^nlxed by Us yelfowisPi cuMr. 

When Llie bottle has become idled with the grm, tosj? 
in a few lumps of calcium pnrbkle. F’allin# iciln the 
wafer in I hr bat 1.1 o, Ihe <-oi hide iinntedinlely g-ives off 
acetylene gas. As eaeli bubble of acetylene bobs to ilia 
surface of the liquid, if. comes In contact with (Pin over- 
lying chlorine gas, and the two ftfises rcFicd. vigorously 
with each other. Jdn.cb mul a rL produces a flash of light, 
a. tiny explosion, and a Irl.l.h: cloud of sru.it. Willi flic 
bombardment proceeding at 1 lie rate of severed explosions 
a second, flic bottle leseinbtos a miniature bullion old. 

Just as a. lighted wax loppy or a jet of burning' hydro- 
gen will continue to burn when iL 5s lowered into si vessel 
fitted with chlorine, so this 


tl cry react Ion between ne n hy kmc and 
Chlorine provides a not her remind IT of 
the curious fact that oxygen is not es- 
sential to produce a flame. 

Confined under high pressure, acety- 
lene may decompose and explode In re- 
Bpcniae lo heat or shock. Therefore oyl- 
mders of acctylnne used lor icdal cut- 
ling are ]iot filled merely by ptunplng in 
the compressed griR. Instead, they n re 
(Irct packed, with asbestos fibers saturat- 
ed In acetone, a liquid organic chemical 
I hat dissolves and 1 EulS stores up acety- 
lene introduced under relatively low 
pressure. 

W HAT makes (his practical Ir (he re- 
markable quantity of acetylene geS 
that acetone will absorb. You can ob- 
serve the effect for yourself with Ihn aid 
of an easily nHsombleil liiL ot apparatus. 
ALtach a four-inch lengLh of rufiber tub- 
ing to the top of a burette, or to one end 
of n giiisa tube two feef long: and half an 
inch 111 din me (nr. Arrange two pinch 
C la nips OM the rubber tubing, one near 
each end. S La lid the glass column ver- 
tically, with (be rubber-tubing cud up- 
ward and tile lower ctnl fitted to the 
stem of ft funnel Inverted in a howl of 
water. Now suck upon 1.3ie rubber tub- 
ing until the burette or glass tube is 
filled with water. Hud close the pin eh 
clamps, rift re severs 3 lumps of calcium 
Carbide in (he water under (be funnel. 
Acetylene gap will be insinnHy evolved, 
and the bubbles will rb : r; in (lie wei lei'- 
ll! Led column, growing smaller and small- 
er sts they approach its top. Tbe bubbles 
contain sonic wafer vapor l but Is con- 
densing, and the acetylene i l self is dis- 
solving in water, Soon, however, l be 
glass tube Ip filled with llio psns. Now 
Hipi-P ! he upper pinch "lamp mid nil Hr 
short SC0tl03i or rubber tubing with ace- 
tone. Close the upper pinch clamp, open 
I lie lower one, and squeeze tbe rubber 
tubing. Tills will force the ftCClone down 
into the acetylene- filled glass lube. As 
the liquid runs down the walls, it ab- 
sorbs acetyl chO. A partial vac i min ts 
created, and ntmospberJc pressure forms 
water n ]> Into t.he glass tube t« lake the 
place of the acetylene that has been dis- 
solved- A single cubic centimeter of ace- 
tone will absorb about twenty- Ei VC cubic 
centimeters of acclyhino (jas. Fur com- 
pai'lsou, you cun repeat the experiment 
with other solvent's that will dissolve 


acetylene, such n.R carbon Ictl'achlmade 
and turpentine. 

r'l , MYr J E.NE, like methane and FLCCty- 
C If iic, offers Interesting possibilities 
for lie m' 1 experiments. This ga semis hy- 
diivrui ibyn Ir Used in ripening ban a mbs 
artificially, mid is present, in illuminat- 
ing gns. 11. can he prepared easily in an 
am a I cut 1 nbo ra to r y . 

To generate ethylene, place about 
thirty cubic cent Imntei s tone fluid ounce) 
of grain alcohol or denatured radiator 
alcohol In a tie Hit and a -rid about twenty- 
five cubic cent lend era of strong sul- 
phuric acid. Heat the mixture, and the 
acid will dehydrate lbe alcohol or Chem- 
ically abstract water from it, liberating 
ethylene gas. 

3 f you use n (lask of the dial il ling type, 
fit if with a single hole cork carrying a 
thistle tube, through which the acid is 
added, T.ead the gut: that Issues from the 

■ ill' 1 1 5 1 vv ugh rubber tubing, to :i 

turned- up glass t.uije submerged In a 
pneumatic 

trough or gas-coll ec Ling basin (Hied willi 
water, in esisc your 11 ask has no side 
arm, lit it with a. two-hole cork carrying 
jh" th 5 pile tube mill nlsn fi bent delivery 
tube of glass leading to the pneumatic 
trough. Water-filled l.'utlicB, inverted in 
the ho sin, will collect the gas aaid may 
Iw closed with glass plates until it is 
used. The gns will burn with Ft while, 
luminous flame. YOU can HFifcly mix 
clhylenc with aLr In a wlde-m ml tiled bot- 
tle anrl explode U with a lighted match, 

S TRONG sulphuric acid absorbs ethy- 
3en", and you can pIiow this in much 
El to same fashion OR you demon Rtraled 
liovv acetone abSurliR acetylene -that hi, 
liy Ir'MInfr I lie action ei-mte n pdlllnl 
vacuum and dra w up water, If you lmv C 
assembled (In’ bandy little gas gone rn Lor 
described In a previous article of tins 
jinric© 1 l, v .Ft.M ., May '37. p. B«). _1t will 
prove especially suitable for this pur- 
posc, 'the device consists simply of a 
small 11 ask with a l.wo-hole stopper, 
which carrier a separately funnel and a 
gns delivery tube leading into an open 
Ie-sI tube, Lbe whole being mounted uli ejl 
base for convenience. 

rill tbe 11 risk with ethylene, leLtiug (he 
g:is pio-s 1 si through the delivery tube 
Tbili-' the stopcock iff the funnel ik npeu. 
i lien close lbe stopcock mid arrange the 


delivery tube of (he flask Eo dip In wgter 
placed in the test tube. Put some strong 
sulphuric acid in the separatory funnel, 
fi d n"i 1 1 several cubic Con Hinders of it to 
lbe flask, and then close the stopcock 
again. The AO Id will absorb (.lie gas, Find 
Else vacuum wjtl draw water (from the 
(esl: tube Into the flask, ff you substi- 
tute ordinary Ulumtnutlug gas for cihy- 
leiie, you will al.Rti be a bio to observe ila 
Iopr In vobnue, though, it will be eori- 
Hidorably Iosk in tUip e^aFC, since 13 him I- 
liaUhff gas eontEiins only !i small jior- 
eentFLge of el by] cue. 

This may (sc a good point fur a word 
of caution Eo oversea] our hojoe ex per l- 
m ciitcn? n gainst the temptation to mix 
11 lings together i nd iso ri Enina Lely and :;ec 
what will happen. Sonic hydroCEirbonfi-— 
acetylene, for example form highly ex- 
plosive compounds with certain chcEnl- 
eatu. Likewise it is perfectly possible to 
prepaid cinngovmiR puhRtancos fi'ocn oili- 
er easily obtained laboratory materials. 
Plain Cimmion sense should wain any 
amateur cbemlxt (O stick (n exfsei Lnsnnta 
r that lie positively knows to he safe, 
which of course Include all of those 
specifically recommended In ill esc ar- 
( teles. 

1 Continued frotfl page 1893 

II. VIED VATIill trpRStTS SOFT. 

"J'lie cn lions projicHiEioil 1ms vecenlSv been 
enuueiiLieLl bv l)r. Lcthchy, of tcndoig E bat lim m]- 
enue]v Imnl ^ titer i* beftei" s-uited for dri tiki rig 
than ilmt which i- soft. Jlc since? that a largci- 
jjcfeciiiiige u( Fi'ettcli enn scripts are rejected from 
Suft-wateL- dif fi iit:--; E It: lei I'm hi neigliliJ.TboOLlsi sup- 
ii]jct3 vvilii hard ivater; sisid jlIsu Unit l'-nglisli 
towns, willi water of" more tlmn ten Ltcgi'ces of 
hardness, have a mortality of four i^cr tiionsaud 
: lens than those whose Lnluibiiimts use softer w«- 
i i c r. I bis aSSetTioil, SO contrary So the usunl 
thcoi'V in Lins matter, ir?, ea might be expected, 
shurnlv con tested hy ocliCT siuitmriiulP. u mS tli^ 
final result of the c-tmlbovcrsy will bn looked Jbf 
v,\di iimdl interest by lJil genera] public. 

STOLE A I’ROCESB Ol.i" 'IBMnu, 

V',; have alieady referred to the process of 
UnttEitg in die cold devised U y Fivkssnv Stolfm, 
of ihague, and wo now learn cIjul his experi- 
ments huve been icpcvucil wiiEi mueli success, 
TliC tinning at ctnsD iron, wrought iron, sleel, 
co|i]ier, mad" brass Ts foitud to he very sEitisfoe- 
gu v, Ike lin iulliering very (bsnly, even when La 
very thin htyere. nilutcd suljdmi ic aenl, limv- 
ever. it is said, general ly produced dark spats 
(Hid removed the coating. Expcritiifliits have 
lieen made 10 apply llic 'iuac process for tin; uf- 
Tu'iniLjittation of metallic objects, '.Iheso wcris 
-I fispetiiLllr ijjiou esisl ii'nn arliclcs elcctro- 
ptnlci] with copper, wheie the prijecltuR; edges 
wf:Ts tinned, ivith oxcclicul ollect. As grensy 
fpow con not he tinned, il 3S only naocSMlTy to 
apply verv l bin lavCTS of oil to Use jiJnces where 
■to d'e |jfisii. y ilesiivrl iti order (OCOnt the remain- 
der of the article with tin, tints producing a 
fi-Lriking ctmlrafit 

CHARACTERS OF PITRE CLYCERIKEt 
According to K.iiller, among the nhnjractfris- 
tivt of [iafC ^lyterine, as oOinjaftred ivith eiii i eu- 

jili i'ij ni'iiele, ere the following. Pure glyqeirne 
j];i3 a nciurnl i^ncunn, and ou cva[Hnmiioii in o. 
porcelnm dL^li leoves only a very alight earhena- 

Con tinned on page 1098 
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The finished aiLfhlSino-t^r nioLinlcri -t>n n jil|h! KUf'i’Oi'l. Two 
wixe-S lull down Jiiid cnimccl v-itli rn iiFtlCMJT indfalitor 

(JZie.iifi copper' tank 

A T u A ^,:r;t' ft™ t* <"-e used as 

f % it* n ii offttcs. 5i m I / ? 

£_ y|>^i;r\ r fl[ orics, 1 Ta<‘ 'LV//j 7 ^ f {l lilt f/l€- 

uicincnnplcr tur wfnH-vfloc , - } 

ty in di cal or will] Us F[>in- OM frfkCJl j TOM ft lay 


At Feit is n c ilo$e- t>J> uf lh-c vabic?, afins. and harSy -cf the 
in pirn hTi-rei h . Almve is ii viev' to fillcnw FiO'W it Ip fOtlhAClcd 
Lit series yi-itla lih'SfJ.cr. (lOQTbeH irasisFoTiiinr, nziii switch 


TOP BEARING MADE 
fQom Old ifittiio 
DIAL, BU1HIHG / 
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IIILMttffl 
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SHAFT 


StOT'f P mjn>] 
IlOL 0 COVf.Fi 
I FI PLA4( 

C Clamped m} 


Mirtyiwr. Post 


l-NJUL 1 «!HI& 
JiFnA 


toN-Tui r >tcsiri 


ftEAS LIESFFEi- 
WITH TVOPW 
AFftC? f)K 

shaft 


noiTOM, BEAPmt 

HA DF F^OM fX D 
IfApiQ QIAI 0U&HIN6 
WL.1H 5.1 E* L OIM( 
i Fj 0d£ f uo 


Cl AWPIWC 

SCREW 
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Haw iCtor is asscmti-ttd H jyt n r3- nn<I contact Striji mourUcd, nnd Ihe mechanism] llOUBfrl 
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Ell I he bottom is i" fi !1 ctl a slop brEiriitg ;iiir| r^LisisLs of 
l ho in pi do bushing of {i radio dial with a hard slcoi 
plalc nl lire boMom. TFic end «d ihe shaft is convex 
and rests on (he steel disk. This bearing which 
must be wciE oiled, pives ufmost frictignlcss support 
1 r? I hi: sllH.. J . 

The hcarl uf 1 lie instrument is (he gearing, and 
the gears rntfjithfivc a ratio of eight to one. A worm 
gear of the In mid til 

toy uiecha.ni.eat pels is clnmju'd t>' die nimnlil 
shaft hr. shown. Tins gear h;iS Lhtvo lh rends 
to V± in. Il is about in. in length and is 

I h resided tor lA m. of (is total length., A set 
screw is inserted iit one end as shown. As Lire 
hole in I his, pear is only 5/-K2 in. in clrunelrr, 

II must be rt'iunCil Oil t (o lit oil I lie -VlG in. 



shaft. 

Tilt worm pear liiephe? with a small gear 


wheel cklJillHJtl rm :i 
short Strati and sup 
porter] Iiy two I / 1 fi - 
in. brass cmtp, 
whirl i are d rilled in 
form two simple 

hriLi ini:?. These am 
bolted or well pnl 
di n’d to Ehc uptight 
casing or body of 
the aneincuneler. The 
gear wheel itself has 
an outside diameter 
of in. and hits 

eight t re 111. 

All [uncmOintleT 
wilii the nip sill's 
ii m! ft rill Jenulhs 
used in this one will 
r e v o I v e jl [j [iron 1 
ninlely 500 times 


Bllirti, fcYfins.EorincC, 
and ? w i ( k h. an ntnii.iiH.ml 


vvitli She passage of one mile of wiml. In 
order in find the current wind velocity, it will 


be necessary Lo reduce! I lie mile ffivlin-s I o 
t/60 the tnlnt wind m ileum'; tliereloie OUT 
nnciuomrCcr must close el ooilLact every IS 
turns instead of every 500, allowing 20 ULrllS 

loss Tor friction. Ill ibis wny ll will be lieces- 


s:iry only to find mil hem 1 often I he Clips ic- 
voice R l Lines in mm mmole. each R im r':-- in- 


diiEiEriiF 1/fiO of n mile of wind 

A . , ;ti'l 31 screw cm (he pear shaft doses the 
eontaicl for every turn of the gear wired by 

mill ring against n smalt Ft l ip of Trrnss as. 
shiHvii. The contact mid (In; gear arc pro- 
leelcd from the weather by a small cover 
jmde of thru galvanized sheet iron ur brass. 

The Imllijlri of the n i mm milder is filled 
Willi a set. sere IV so'lliat il may be mounted 
on n 1 in, pipe support, 

A buzzer and transformer or dry ci'll shmihl 
bn conned ed with (lie ancmomcler as shown. 

To find Ihe wind velocity, il. is necessary 
only lo him on flic eurrenl willi Ihe switch. 
Till! number of buzzes in one minute indi- 
cate? die wind velocity iu miles per hour, 
The liimlred instrument requires reasonable 
care, and l fir: hearings should be oiled oC- 
casionalFy with clock oil. The whale mechan- 
ism should tie cleaned twice el year in pasoliilC. 
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ceaits crust, while the impure lntr lv much greater 
percentage of coaly isiALter. The pure article 
does aui become brown when aealeil, drop In- 
drop, willi coneeitt rmi ed sulphuric mil!, even nil- 
or several horns; the impure hncomi*5 hnuifi 
CTCn when hut sliglnLv ndnlio ruled. Title ^Ivc- 
crinc, frcated vriih pitre nitric eciil ?Ltid u dilu- 
tion of iiilntc of fiber. (Iocs not hecoinc cloudy, 
while the impure o^hihitf a d i l1 l l l 1 ly milky ap- 
pearance. ^in p.t rnics die impitre article Lie- 

comes Ijlachencd wilh the sulphide nT sun mo- 
nimp, OmlIiUC of ammonia produces a hi ark 
clouding ; lunfwaier sometimes cauae.s a milky 
discoloration. Ihirc gLyeerino, however, eon- 
6(mldy rcimvOfi jicrfcetlr un col Died, and dear a-- 
water, liui hrifiicre hccpniing colored to a greater 
or less Client, If n few drops me mbhsd he- 
tween the firigci-s, pure glyccrino causes no I'etty 
smell: the conlrRvv is I tie case wiili the impure, 
esperiellv if a few di’Ops of (iJlnle snljihiai if aci^l 
he introduced. 

CROTON C11LCHIARA 5EW PVHIOTIC. 

|> r _ I,ithreirlt- of B+rlia, lo whom we mi e llsc 
discovery of hyrlruSc of chloral, has Intpiy been 
invosftg^dng tha physioLogitLil pmperties of a 
new organic conupniind formed by the action of 
chlorine upon ally] cue. and which he oidls Cretan 
chloral. When wlmimfittred lo animats a pecul- 


iar effect b producccU the bead being to a greet 
extent rendered iisseusible to feetiiLg. while the 
rest of t he bodv rciuaiws conipam tlrely seuaihli!. 
If die inliahlion is pnolmiged, tin' spinal cord 
loses its funriion, end reflex excitability is every 
where CXI ill gni shed. lulling (hat siege both 
p! i h p ami resplral ion remain linulmil^l. The 
ihiid stAgc, which is i nil need by large dosc^ is 
fitarnctcrisetl hy pamlyFis of (he ihclIilIIs Dblon- 
gwla, and dcarlt. Animals may, however, he kepi 
alii e by artificial resipi cation , because The Action 

of the heart is not inlcrfcrCtl with, wiiilc The nlLi- 
rnatc clicct. of hyilntle of dihwal is lo [utiL'flljr m 
C he heart. < v ronin chloral, ihenffore, pru mines to 
prod ucc all 1 h e gi iOil cheats of hydrate of all to i aj , 
without any drfl whack l^’ing aUnelscd tc its jijtLi- 

CL-OLLI U3C, 

cntFinLKiN, a mew corjoniTCi attesc. 

A new coloring mattOr, narried ccerulein, is 
ftnnoimcod by liacycr as obtained from crystals 
Of (piilein, hrel prtMlucrd from jtyrngnilru ftdd. 
Jf this EubsUmCC ltr tEissolvcd in sulphuric iscid 
it furnished an clb'e bro"ii color, wich fiiuLitie. n. 
rich indigo blue, anti widi nlkalies a fine green. 
ThisO colors nre readily taken up by cloth, nn<S 

arc ijLiito durable. 

EFFECTS (JF USING BH0M1DE OF FOTASSITTM. 

LcmR-coniinneJ U’CS cf the brcmiiie of pnlas- 
SiuiA has, as is well known, a tendency to pro- 


duce certain nervous diseases, which, according 
1C. Carles, present themselves under Jive different 
forms. Tim first is TCprescmcd by acne; tb$ 
accond by ulcers of a rl nil yellow, having an of- 
fensive odor l third, red blouche 1 , likt LHirpiira ■ 
fourth, by furuncles ; fifth (the rarest or nil), cx- 
liihita the appenreiKe of ecaeiua. Hitherto ike 
only known method of causing the eruptions to 
disnppeur has been (u Kuapcnd or diminish the 
employment of lh* bromide of potassium f but 
as there uie cuscs *hcre Its con tin uc(t use is nee. 
CEsary, it Ueaomcs important to discover soma 
other way of meeting this diflienlty. 

Frerri ifit obiervutJOflS cf Dr, Curies, he Es s^t- 
isfECil that the hmmida of poca^sitim iR chit;ISy 
eliminated by the urine, and lhat it only eslab- 
lislies rt-relf under the skin, producing the ef- 
fet'ts referiTnl to when eliminailcin by tins kidneys 
is incomplete. On this account, therefore, he 
Kuggestr the use df diitreties, and ih* opeuicg of 
ihe pores of the hkinby means of lint haitis < r and 
tie fljnad o very remarkable measure of succeas 
hy (his treatment. 

HE U r tOLOrtIMG JlAlTEJlS. 

J'^rnfessor llacyer has lalely hrou^En to ihe no 
lice of (hi Ohemlffll Society of licrlin a new 
rdiLFS of coloring mauera. Tints, if pyrogallic 
acid he niched with nephtlmlie acid mid some 
other substa net? 11 ^ a raw cotruing ftiarerinl is ob- 

Con tinned on page 1903 
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"hrniV ■■ i 


srpip- 


i- V. ii( FiH 


Si’ll r-rai 


I T' c. ■ ,1 1 ■. w 

‘H-l-V rrm:Aroflui n 

l&r (5.O0O-V 5DC.) 


&5I!FK 

i r+.'i r ■; ’■jut; 


■jl " I T'.VlI tl 


HLf.n ’.'IE-.'- or EiPIHET 

wmi rwr.t jiEMC^eo 


i BflHi v 11 . 7.1 


I'll Slltf AfK-ifrO 


Tim cc-mpl-ijlf njijnr llCf-S (OF filSk in In u conijinTa lively pmalF c-alpincE. There iire 
lluec pTEEiurpn] ]*;irlK — I li ie?i - ■ . 1 1 n j-.e- fr.v-isk.i me. ■„ £Gfi.&ra ling slc^ice, tmd SFB-fill JmL 


H uh inn l runkl ;mi nzone j^rn 
01 ill m I ni pm i f villi; i In,' i i: of 
n ickhi i? ” is. n 1 1 nest ion readers 
spinel i m c s m-.k. 

Ilk: most practical and economical 
mi l hod of ] Jindm ink ozone is liy mi-:iiis nf 
sili'iii high-voltage discharges from the 
srcEMidury of n liigh-vollEigv i i jus Former, 
This is Hid nielhud used r onimn i ini ’y. 

Tfot? Tunis }ornjr.)\ An ord inary high 
voltage riulio (ransmrltinj; 1 1 iinsftirliH'l nf 
^-kilowatt producing a secondary void 


I lie .Oiy '1-in. clr-il. i r>r.k’K 1 of 2ft-gtiuge enp- 
J’c. Tli esc Lire soldered at. flic center to 
l he ends of fhe Lli leaded brass rods nm.l 
also to I Itr: orris. Tin': nogs supports, of 
hard panel composition, should be $n 
placed that the copper plates are pressed 
firmly against the class plains. The edges 
of I lie copper plates are stuck ro Die sur- 
face of the glass with cellulose tape, (lie 
cnpiwr being accurately centered on the 


oF I lie insula bus. I he glass plain 1 1 till 
serves as no insulating harrier hr l wren the 
I wo electrodes bring placed in l lie < ruler, 
Ivacll nf Ihn I wo genn a ting units, re- 
quires a good i|ii;difv. thin glass plain !? by 
7 in., such as can lie obtained by removing 
the emulsion from a glass photographic 
plate, (.hi opposite sides of each plate are 


age of 5,000 volts will be satisfactory', A 
new one costs about $75 fmm amateur 
radio supply houses, and Pec nil riband ullcS 
nn: occasionally available f Mini old luim" 
liiilin experimenters. Neon sign trans- 
formers me c.xielleril fur (lie purpose, 
I hey mav lie obi arm'd now [m jIuiiH $ I 5, 
and there are ptenLy rjf them to be had 
serondbmid. The niir I used has a Sec/olid- 
mv volhigrof 7,500, and in i n xpr rime ill - 
al set-up it pro vetl just as good the 
oilier I raus foi foci . 

suci'r^U-d ariangcmcnt is given ill the 
drawings lor an oul Id using the ' f k.w, 
E m ns former because ibis im.nl vi-?: like 

mm nipliraled problem. II a nr mi 

hnnslfm tori is sill isi il Ul ni, I lie rmidensns 
and ground need Hot br used. I "In 1 sei 
onrlary current is only I " millia mpi/res, 
and I he secondary is already grounded lo 
1 lir- frame. The (ran simmer is merely 
conned cd to (lie i [O-Ynit line, and the 
secondary leads lo the cirri rodis 

Qxotut GfUimitor. {'upper elect rode 
plaits, Insulators, and glass dirlcdnc 
plates an mounleil as shown at I hr light, 
'['lie spacing is adjusted fu soil the length' 



DHHC IJi’ HOLE 'N. ' 'l'it Z v < 1"K b'/e 

■■, iwhe l tavronriM 


Topsorn? 


S01.ES EEL 


[| IJ ■■ 


cerj-En 

PtATEfi 


A f . 

FCRCEL*JH 
Knelt t 


:.rAnitn cLfsu'S 
i Ajf.k tfl ra cm f.} 


vu n v, SEC- 
T ERK 1 INAL 


io n ■.■: on:. 

TEI 1 MUI.M. 


150T 1 OS1 
^OI ? EN 



THE SURVIVOR Vol. 5 


I <>00 


I lkrlt-|. snsion, rLiliber*covc'rcd ifftiillum 
rnlilf! ifi used <u i pi :i k r- Mir cunm u inn-; hr 
[WL’Cti pi Files :ind l. inns fori n it In minals. p ;i 

siiMtlv Irnylli brim; List'd 

I mm mie pi Lite hi i lir 
el hi r :n id to | hr i ri hii ■ 

I I nfs (J-;r | Iiriss W.'IS 111 |'S 

rm cfli, h sSdt- id i hr i ■slide; 
elih[ liudifuii 1 lie mils fc- 
r LII'l: I V su 1 1 il 1 \ - n-n I ilb- 
i mtlHX'f inri of 1 fir e id i h s 
li rid sr pHSJiibk: Sr rim is 
si id r I rin 1 1 i I . Si 1 1 ipul '1 
rlii- rubles 'll ilk IcmMu'k 

cleats. Keep each of Limn :<« f;iv ns pos- 
sible from Ibr m|i]insii i- I vnnsforiiict in- 
miiifil lead :md ideri rcufr ami 1 1 mu Km i-nv- 
voUngt wires of the primary circuit. The 
primary circuit !u I lie I r^ii^f miiier, swilt h, 
anil fjui if v. E rr" r 1 wrlb Mo. I ! Iioufc '.vim 
supported cm firm cljii u clra I f 

Mount l.iic pails in a fiuil 
able cabinet Eis shown in Ibr cciM.-inf ns- 
scntbly rha wiii£F. Tire rlHh'i-fmsf strips 
(ire r /N by I p^-in. ply worn I Sr l in Mms. I wu 
I urns of rubber from an old i niter lulu: nr c 
wrapped around the motor lie fora fasten- 
ing [ lie i ncl :il fin nip. il pays Ili set I he 
1 ran F burner on ml ibr i (tisliinv- hi dimi- 
iinLt: ns much of the hum as possihlr. '1 1 n- 
fan sliftLikl lie placed fts far back as pn&r 
silile. 

IVhhtfr The primary lends- In the service 


cml Irl. consisL nf aljeut 20 fi, of No, N flexible 
In nip con| r To prolecL against nnv higSi-voltaitc 
suites, I tvo (] S-ndd. c(»nrkiiOom are connected 
as in lln- wirin'! dianrnrn. The jinnrlioti Ire- 
t wren ibe Lwe condensi'is is connected rind 
fylJtiel tr? both conductors of a piece of Nu, 
i i l;i-np erne I ns long as required, and a radio 
pnHNid clump is used to nmiifie! both con- 



UnvL' ific Fains is tv Fired if n )i kil'iwntL 

»Ji"tlo trim-sink dug icaiiRfoi nice i-s- utiilxuO 


d Lie tors with a radial ■ ■ r cm water pii | sc. '1 his is 
uni recniirerl with a runn Finn transformer. 

Qperaiimt. Attach 1 lie Krimml clamp Imbue 
turning on the Switch. 'J oe ozonized air will 
be diffused tin oiipkotit tfie room by Mie fan 
und rleterleiL hy ils pceticiar street odor. The 
dr vice need ncl Im in cunslinit opcinlion’ il 
is merely turned oil as rerjinred. to keep the 
air fresh. ’Hie required prejwrtion of ozone to 
air for storili ration purposes is very low; in 
f n L il has been round Lftal ini pure water Ctni- 
1 si bii lie ns Hindi as UOGO.OOD lnLcterin ]H'r cubic 
ccjili meter wilt 1 il l com pi et My sleriMzed when 
! laced ipi rout net with one cubic cim Li meter of 
air containing two KnnnS of oZOtiC iter cubic 


THE SURVIVOR Vol. 5' 

meter „ or 0.07 oz. of ozone in 1.2 cubic yards 
yf h> ir. 

Precautions. Avoid jarring the 3Lpii:irntti5, 
ivbiyli inijibt iTLLck the ylnss plates. Ciullion 
F until children against poking jtny object 
llirrutfib Lire Screen, its (lie bioli-voltaee current 
tcil3 fn| Low UULterinb EliaL may lie almost Imt- 
[ed i Insulators fur low vulkiprs. I >r> not move 
the device wfiile in operation, amt drn not 
SUmd diTfirlly in fmnt tjf lire screen and 
b real lie LtlC ftllE Slrcil^Lb uf the ozonized ail. 


r.is i oh m 1 1 1 fi i \i r s 
1 Ira nurd rimer as spr-ciried En lesl. 

2 ■ 0.5-infrl. cnmlensers, fiOQ voftg, 
d lie. ^ Ey 7 -in., glass from photographic 
ulalrs. 

,f imirrhiELi knrih': ?. in, loint, 

■i enp|ter pint ns. 3 by i in., JS-gange. 

A lncecF insula tinE panel cnmnnsilion 
[nln'iiol-fonnatrk'lij'de) i V% by 2'/i 
by ft ! > in. 

I threaded brass red. yj-in. dinmeter. 12 
in. tmig. I ri brnFF wasliers. mid 17 
hexagon liLnss mils. 

I pe. buiiizc Fermi, f iiy r [ hi, 

I uni. F 1 1 > vnJis, fiO-rycle. K ■ Ln , 

I ra<LEa erotnml 1 I imp. 

5 ft. miUIht in:=.i.il.nN'il, liieli li.'jisirni in.iii 


1 lull cable. 

SO II r^n. hi llenblr Pitaii |i cti id. 

I initele sna|i swiich. .^-ainpere, I in v.'lre, 
1 > fL. No. H H.K-.(\ rnLtber-envcTcd wire, 
fi nahiS of nerer-l J In u rrr deals, 
r FlLret-iiirial clamp For iiioOit moiiniinji: 

mriihrr, HTillEilijRC tape, silin'l, i'll. 

Wood, plywood, blushes, etc., for out- 
ibmlinFL va tun ft of miy Jcsirii [If 
silfil. 


Popular MechaNICS April 1952 



Sunflower Lous 

If] vol 1 bui'ii i\ sunflower log? The lt>^s s 
ideal as a fireplace fuel, roll frtmi an Altona, 
Man. ; plant by I Kcr hundreds of thonSEmds. 
For years the? plant lias ex Lr acted vegelal)lc 
oil from sunflower seeds, but until recently 
the hulls wLd'fc! a [lability. Now the hulls 
are fed Into the sleeves of a circular 


briquetting machine. Under a pressure of 
3 6^,0CKi pounds per square inch, no binder 
Is required to produce a log two to three 
times as dense as wood. Each log weighs 
7 Mi pounds and measures 12 indies long 
by 4 indies in diameter. It yields about 
l bn same heat as low-grade coal Inti leaves 
only one quarter the ash. Each pound of the 
fuel yields about 8K)f) B.T, LT,s. 
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( )scilloscope Show;: 


v ;ives /// /vet! on 


r Mil jeOAijb i i.\ F " ■! : v ■■; i s'-in , 

k I t' 15 " U!fJ& C*A, 

fcLli CS' l • , : ! kCJ eoL'J 
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I'AlilJRtVilllJ 

f 'VfUU-^r 
r"[ wcooi m 
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Otrnnf 


2VV.-T Hi of Scnftnin^ Screen 


A LTHOUGH you can build El n( I li- 
ning cosi, I hi* ] cim i kill ili 1 inslru- 
■- men l makes sound visi3>le. JL pro- 

1 1 1 1 1 ‘ hf, ;\ r;i sh _ i 1 1 ;i I ilfcg mol lull (Hr I lire rn f still lie I 
waves occurring as rapidly as 2 ,000 or 
mme a sin find, :n id f ruins a graphic ii'ii- 
agr of your voice, favorite radio program, 
or uv. fi i I ho limn of nn 
:! Hmin( mg-cilrrcut pow- 

* it I ii 1 1 ■_ r ] hose who do 
fife. . (heir own photographic 

*v'‘ t level oping can also re- 

? jrfgr V' cord the iiTiagc of llie 
J? waves permanently on 

, ■ p ordinary roll film, 

r, Aft. The secret of the de- 

vice is explained by ihe 
W/ old bromide, Hi !L’s done 

nil 1 1 minors.” I In; lot h- 
lifcal naine for ,i(, in 
v,®’ 1 fact, ;i ^kvaling-mir- 

I fit ^ ror oscil I osenpe. Forbild- 

ji ^ si flint a* (Imf may sound, 

KtflBiLijtt the principle of opera- 

lion fs really quite sim- 

\ , . 

■XHirad-pjCHJlir J tig Vi- 


_ , . vFr^ncAL Slit ' _ 

H I ' W'rVK ■ * ■■ J (lf l w 5 *no pnuw ni=- ; 
> V A CsO^EL^ i ' I ■ — J ; 71 V PCOE COCU&UO TnE 

i Hisrr i ■'■ vT. ^Gixjs-nco V., 

! I • ^ f 11 . t FT COMKWIH1& LEWS ii |i ! L6jti_^rM| L£hS ■ 

. i : ' „ i. I Q *!?« Ji. a fr. I *** :.djK ° n r •- J j ,m 

it® j..-,- r® 1 ! ■ «ash apSSi^ 

L”r: UtSE^Z . 1. i 1 l cl»i I#l — ELfelifew 

y ; y |ij . ~ 1 'l n u -;"" ! i " l 1 

f'le iftcw (fifc i ana ' otrtfilQd) SM ir V't^w 

< So arid ■Jcerooder 


^J-E n ii ii-'i ii sfrr-r-n ^nrl ^Dtnsil rc-cprtl-CT, and T’FiataRT.npli rnt sluiil Ijujs tu shi-filil I'ttOI'fltr 
igjiisrst siray Hcht. A cniclhvmtl hrl|’x fill j^lil Ihc c<?n<[rn^iiip ]«>i^ from flic lnni]s licninr; 
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hraMons are impressed on a beam of Jithl, 
\s')iii 1 1 moves in m cm dame with rJiesrj vt- 
bialioris. "this is aci.oni|>lisJtc:i.l by means 
of i wo inirrori One is vibrated by sound 
waves a ltd {fives 1 be ligtil I if am its huri- 
zonla! scsmiiing inm:inn and J lie wave im- 
nige Ei* wirilb or ami it i hide. The other 
minor ruvolwcF imtl sfircmis Old E 1 1 C i il i- 

age in a vertical litre cl ion. 

If the vi bra ting-mirror speaker unit, is 
con nee: led with l lie ratlin in rins'lly the 
Fame way as an ordinary magnetic lour] 
Speaker (P.S.M., Fl-Ij., ’.VI, p. 5^), the 
sound waves will causs; L lie mirror to vi- 
brate. This makes a point of light on Ihe 
ground glass of the scanning screen ex- 
pand horizon tally into a tine. When 
viewed in the revolving mirror, (Iish lint 
appears in the form ot scumd waves such 
as, arc illustrated. Tims the sound waves 
arc visible at the same instant they issue 
from (lie radio lutiil speaker. 

A "home broadcast"' microphone coil- 
nee let] to (lie radio ( P.S. EVf.., Apr. ’35, 
p. Ci ,?) enables you to see your own 
voire or nnj' other local sounds. !.f (ho 
uni l is connected directly Co a toy train 
transformer :i( about 14 volts, the a.-e. 
Fium of ibe house CLirrai! is easily seen. 

hi eonsT rout ing (he oscilloscope, I he 
first step after cutting (Fie Imse to size 
is to assemble the vibrating- mirrw unit, 
'I'fiis consists of an oIlI mnunctie speaker 
unit of the so-cnflcd ' r Uiildwin” type, 
obtainable for considerably less I ban a 
dollar bom inosl radio supply mail-orfler 
houses. Over Flic cm3 of (his is stretched 
a piece of thin rubber from a toy balloon, 
which is held in place with a rubber hand. 

A J4 by J^-in. mirror, made from a 
inir iosco] nc cover glssiv is fitslcncd to 011 U 
si rle iff the t libber with cellulose 
■"household" cemi'iif. The cover glariji 
cut liy scratching i( ligliMy wi t k a 
t-vtter A 

carcfirily Jicndfiig it linitl tlic glass breaks 


JTfl-w lamp Iigusn 
I:; cimtOtlClCfl. 

Tlic y t 
L-i y J-fi - rn filiiHfl ia 
■.v n i mt(l cr ver ji 
3 "i n-f \vli5Lir it "4 
hi? I lie f , i [ v e r c-<( 
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E'dn ■nf 1 1i r 1 apparnlUf Tin’ l.iniii Fii’ti^e. I'.llkli inup be m-Vic fl( lion isn fir Mny 

auitablc m.-itcrifl!. toitfaiiLS an Tihl(iiri*l''ilc Inm^ nnd ii wLrtd Fnr ft volts i.t, or d,C. 
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CoPipt*i?6ed 




HOl0« 


7 ' h e / 1 ft ft (i r a t it s Cos fs L if lie to A sse ? n hie , Ye t ft 
Hit a hi ps ) on fo See ) our Own Voice ami Wot eh 
( I' } ~n f}h ic A I ot I o n l *i d a t ■ c s of H orf / o Pi OM r&ttis 


Tim units used 

i ii ji c i'll 1> L i n g. 
the aScil Losci&Pti 


Tt I oam 
gktSS 

cjolh, 
tion : 
nil lisle 


1 her siTcikh, After |)<i!i?hinij Un 
I in h«h 1 1 ];r hi 1 , will* n dears, oii-frer 

silver il Wtlfl fill' T r 1 1 1 n j 1 1 Lj su 

Dissolve 700 milligram': of silver' 
in -10 t.c. o* f difdi led wain Adi I 


ie mini mi it water, ■ I l« ■ p by dn>|i, mil if rhe 
brown prccipilnle, which Conned n 1 lirsf, 
clears again: l.hpn add 200 milligrams nf 
Rocliolle srs Els. A MV druggist can firqiniu 
llils solution if neccsraify A support iii£ 
bracket cut from sheet copper ccUMplelCS 
llte vH>ra1riijf mirror unir to ihe pFiuln- 
giaph at Un: top of tins pnjfi\ 1 3*e uuil. 
has been rrimivcd Front (iie In Hi hoi. to 
show tin: dcinik. 

'3 lie revolving mirror is rut from an 
nveliiiJiry hand mirmr nnd coi i sen I fd [<i it 
wooden hacking, wliir It is il indit'd tn ! ic 
f i . The mu l nr. pulleys. :mc| shading 
were taken frinn :i Inv rutin l mol toil sdL 

The illuslralmns rcvral Hie tmist n it'- 
ll onal details of the trail oi rig screen and 
lamp house. The l;mi|i-liu'.i?e sill is pm- 
[luted Fiy making a tine scratch on [he 
silvered side of a L by '^-in. piece of 
rriiiTor. The height id (he aid omul dlo 
lamp filatnent in llsc tump house, the fo- 
cusing lens, nod I tie ci nidi'ii slug Irms ms 
(fie 'scanning screen are nil tlelermincd l>y 
Mn: ru-rmspondmg height f d l In- vibrating 
mfi rrjr. Measure iFii*: lu'igfit from r hu n'ii- 
(tr nf tin: mirror ()' file linsrbonnl. 

'I' lie svin mine screen is cemented In (lie 
fjjiselsoaii'l vvjUi | Fie eurstei i in. from the 
L'dne of the base. \\ r il3i Ifn 1 vibrating inir- 
i i sr siImu located l in, fmm Nil' 1 'dni', I he 
vibi :if int; minor 

mail nmd I he Inm-fi iniiwe ere lisaed si|> ns 
i-taown in (lie illnsfratioiss, so F lin I (In- verliral 
slil nf light, reflcclcd Isy t he vibrnl mg niirntr 
■shrilCS on the muter of die scanning screen. 
TEie light bcatn shmilrl (lien lr;i vtl jiaraltel 
ro [lie edge of the haseL'onid 

The focsi-jing lens., Liken from n icn-ernt 
caillClft and remniLLil 10 il sheet -coii'prr 
annulul, fs moved lviick and forlh hi I he mils 
n f (his beam of lighl (dl a sharp image oE (hej 
slil nn the lanap iionsc uppears on a piece of 
|in|*rr held agaftlSl tl*C rtniftensing lerts. '['Iw 
focusing leas is llwn cemenled iH'i-mmieiLtly. 


r.Lrr-cxJl 
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When die paijcr is removnl, Else vcrlicftl 
rlil slum hi be Ecnaised directly on llxt ce*i- 
dcnslng let's, whereupon a |)otnt oE liplil will 
fippstr on the ground glass back of Ui-c ions. 
Any movement of lire vibrating min or causes 
a greenly magnified movement of tins [joint. 

i)e laris of (he son lift recorder, which rv- 
crUElft sound wnves on No. 1 /U roll ("dm, are 
sluawn tn n drawing ti:ni Ol'C «r 1,hc pilot o- 
graplis. The tw« tluwcJs nscil must be covereri 
will) velvet S3 l he sensitive sirlr of Hit film 
Ijnsscs over them . llsc recording drum was cut 
from the handle of n clhFcardcrj hroom, 

E hr III in replaces, Ihe ground ghiF-s of the: 
=rn ruling and also tnkr^ the iilace nf 

ihe revolving mirror unir, whir ft sfioold lie 
removed The Rrounrl pIiisf is n: moveij eiem! 
ihe Fianning screen limird urmlntl, SniL laVc 
tan; IliaE (hi: slit of light is still sharply 
f'TUSed on l he cinHk nsing lens, Tfie record- 
ing u nil si uni Id hr toCaled '.villi in. clear 


Slice lie! ween Ehc condensing lens anrl the re 
fording ttrnin, before fomslng. A focusing 
screw is ndltwi SC that, tfie spot of ligfit nifty 
he. focusctl aecuratelj^ on (hr film. 

To bie.ilftato fnr.Lisiiiig f drill a ^fDia). linl* 
Ihrotigh the rrcording drum rlireelPy in F)ach 
nt ihe condensing fens. T!y thnorllng it piece 
ihf clisriLideiJ fifin I ln-oipp li I In- recmrler, the 
ccndeiisEug! lens ran lie slowly mcned dnser 
tu (In; film hy means of (lie focusing screw 
n.nt pi the Spot of light on (lie film, viewed 
Ih rough the hole in (In' dmnij is ns sharply 
focused an ihe fifim as possible. 

The nctnal rocordinig must he rlcnie in a 
photographic darkroom under a n?d light sufe 
for film. Tli read the end of the film through 
(In: recorder, after making [lie recorder light - 
ligEil as shown in ihe pholograpli. Willi ihe 
recorder connecled t the radio, pull fhc film 
past the COiidoishig lens r|uiekiy and evenly' 
when the sound you wish to record occurs. 
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flew- Hop 1 hie H Tin as Lr^^in I . Uf? ordinary 
film because ti is not ns senstUve lo stray 
light ap- Lhe fabler lypefL The oscillograms 
illusl ruling speech and Che a..-c. lium were 
matte 1 iv this tiiCLhod. 


The »0iru(l-w nvc | :■ a -r 1 1. 1 1 nr arc seen Lri the? 1 1 ^0 1 v I I'g mirror n( left while (he £01111(19 
arc i* suing 1 ro m tlit LnifiKp-catrer, A isirm':; sj' necii i lilir A ; n. i>i;-vy4i -I I lit hum, li.kr li 


Continued from page 1R90 

tallied, imniod by him which appears in 

die Jbmi iil eft ho* 11 hiTOViirsli-rfu) \ wi'tlcr, o r of 
small uicmllic green crystals. If rlni-= be l^-.i I til 
n ii 1 1 h j^oi’ii'l r|c;d of water, w i th addlr-kin of feinc 
: i a l i.l il i! lie sulphuric ftcid, ihrj ihn!: euiuv of ;bo 
I L< | nl-:l is transform rd, n fco i a curtain time, inln 
a, light rcdilwh-vdlow. Some resinous matter 
will lx; sepaiatcd Jit ml 1 1 i hs hr fthtiring, nml ihc 
li jiiid betimes del'll'; bill, on cabling, i- cloud -cl 
I>v the -scpiiralinii of Si line (>il drnjis, iiliicii 
niter A rime bemuse crystallized. lllimnldi' 

I iii'fr-c brownifll.i-rtcl cn-'stDils sue obtained, which 
ajoesist nf ynliiji mixed with a I i tile p.'i 1 1 ei n . 

If grill iil be heated nil h ( wen ly part 4 of Con- 
rntmialcil sulphuric acid In !Mi' 0 .., (lie reddtati- 

I I rowis 0<dor of I be: solution change* iitrni a lime 
[ft a gi'CCinHls-browpi. Aflei (he reunion is 
completed. lire mn'i SS TO he bnili il hi a large 
amount (jf water, and rhe I'Cir voluminous de- 
pn^ir wesbed with hot vnler. ' L'- ■ i - mn^Us of 
f'rjTJrln" it — a pnbsiimirii readily Et*luble in hoi 
jiniltm?, with lhe f nwl tin ten of a bountiful Indi- 
gO-blnn calw. t It tier substitute* lefei'ircd lo in 
I 'lmfrsKan' BneyerV paper are mTulin, refiiroin, 
flmnfstrici — rise i i M r-r of which v II! im; -:i:-j n 

[■c;i mil’ll? j el low color in 4 i I U mid wool wi thorn 
mi v mortliiUT. 

AtSenlion is called In the riintlarily of gidloin. 

Miii, ru'i nlfliiSj m id term I Eh ■>■ lire i-.Tring 
m:il Sir lT viio<l, 'J !m’ SCI at kill -Mil [l Si 1 pailli ■: In'll' 
f- ti i king bet ii'ceti giOlidn and rite mEijirisi^ thiitler 
of lugn-ood, and irfilivCcfi fft , i , ii]',:i i i mnl ilae ]y- 
Jjisu or i Ilo- fliincst. 

E^PIjOSTVIE BALLOONS, 

Ari ill [■cresting end amusing |iEiiloRO|iliit:tll ex- 
periment umv be mude by dllittR the J10H fjisli- 
rnrir-d Collodion bill loons with ji mixture of oxy- 
gen atid liv-drogen gase^, and nlftei' closing L lit 
month nf thcbeKooo rightly with o strinj. all ow- 
ing it to rise into the ntmnns|ihere. A fn-^e of 111 
lOr-JJApey ribont an inch long and half nil inch 
brOuih is to be prcidou x| y gummed to the ^ide of 


ilie bjiltuon, noitl the m^nth, mid allowed to dry. 

ELECTEO-AClUPUb'CTUltE OF TiTE ARC] I OF 
I'llB A0UTA. 

A ttioii g [3 lc sioveltles of surgical Science may 
1« mintioned the ase of eleotru-Aeujjn netn re, for 
the r'jlicf of aneurism of the arch of the aorta, ax 
practiced in ln.dv, 1 j.t^i iinmtis in this diree- 
Elum have been tptiie sssccessfuL involving; no 
d itrigCr, in id giviag [b* [mtieiti relief trom grnat 
Suflcriisg. 

BrflSTITTTJi FOR BICHROltATE OF rOTASii, 

'I hc recent iiic rcenC iri priee of bidireniat* of 
potash continues to exercise the minds af inanu- 
fiietuTflis, cs]M!cialIv in Germany, in vieiv of the 
fact tliat Et Es obtained fiorri chrome irons, n likli 
ocxiur abundantly in rttrioaiS pmtS of tl i* world, 
especially in Swcd<n| t aii:3 rbia inoiease of prEco 
li) COiJSktei^d to Im tlLe nesitEt of a combination 
on t|ie part of ihc momifaetiErers, and not it real 
necessity. 

The use of other subs^iliCCS is iFiCi^ Tuto urged, 
by wltccli the demand for (be hiehwrnalo of jiot- 
9sli maybe redneed, and its hei rin n'lbctu i i 1 ■ s rhem- 
bv brought to terms. A writer in one of the 
German dyeing journals call* attention lo tlio 
fact tli at for many blir|l4St!, euell ea for oaloi in^ 
black L Glaubor'a-Belt end sulphuric acid can bo 
HiibstiiiUcd m gitm (Uclvnntnge ; and ho gives the 
following recipe for dyeing Iriri pounds of Sow 
wool — namely, six jjouitiJs of Glin.ber's-^aEf, Urn 
ponndi: of sulphuric nciil, and two pounds af blue 
vitriol | which are to he boiled together for Ul 
lunri, and colored with forty to fifty jiOillltls of 
]r.igwu!i'l mid cue pijuud of blue vIitioI, juid finiiL- 
3y eoiored black by m carts of A litl!c gt'Mri vitriol. 
The bl nek thus obtained Is pronounced to bn. 
btJUUifu!, clicaj), and easily spun, remaining loose 
end sofi. 

FUSNt'l! PRESRHVKD E5 Ei EA TL 

A new ertit-le culled j i rnsen ml bread fiti3 la!_e- 
lv been iirtroilwcud in Ihtris as a siib-Eimte* fur 
biSviME, or Imid-taL-k, fur Tmvclers, nntl fur uavnl 


.Li i d ml I i ( :n y com l n insary F-tm es gcricrn I ly , Bread 
pre-pared in llie ordinary wny U- liryt submitted 
to a H.lryilig process iljf from eight to iSfieon lIovs, 
unitii evtty pnrtk'le of mol.BtiLre is cliininnttd. Il 
ts then dumpitsstd (0 the utmost, ko as to occn- 
pv ilit least possible bulk, hni'illg Ivfren ]i review-: 
h’OSjKised for a uliertUme lotbtaelium of stc’ ■ 
in a ,siii[ftbEc VCiScl. The toavCS nMs tlieti ]jilcd 
up ii|kjU iron jilitlex villi 1'itsiP, whjch ^erve as 
moulds during the operation, Those |i!atas Eire 
tit'll i placed kinder JL hydranlio prCS^, Dlibjcclcit 
to great jiressure, nrid allowed HO cool there Llnr- 
iug i veil i k’-Jour lionrs. r Fho cakes tin is obtained 
are placed ttl boxes, scaled up, ami, if kept ftwi 
muisluic, can bo pnesewed fdT man v years, Tllis 
bread lio^ a vllrcosiS Tincture, but the teelb ])ene- 
triicc il vritlioin dibit. It softens readily infitrup, 
and f<jr rnank' pttrjjyses is very rnttcll Superior to 
tlic prcffAraimns iisiiully employed under riic f^e 
eircnmsjiiiicCtij esjiwinHy ulI accemlt of being 
leavened, 

ACItlDINfJ. A NEW' ANTHRACENE 
IJKEtlYAlTVH, 

A luVHie subs:an co has lately been Separated by 
Gntelw and Cam from crude ArUluraecne, to 
wliich, cn> jicrntmt C-f iis irrttnlLng ficiiou upon 
the skin and mucous membranes* t-bay liuvc given 
;Iir n.-mic ?hf ncilldLne. r I"b.ls body i* obtained by 
1 |fwi ing (lie flemi stilid jM.'rfiou nf coat nuphiiia- r 
n' ' i Tii Is between SfAC and :l fli> r ', with dilute 
fu'j i i uric add, and precipitating tin* acid foI «- 
■i(>n with polasstum diclimmult. A dirty blown 
precipitate h obtained, which nlisiSolvcs on iv:- 
pcated IrcaUcicnt villi bnilihg n atcr. r l Elc srdii- 
tiou kb us ohjnincd yieids^ JLftcr liltraiion and 
cooling, cnange-y allow crystals of the chromate 
of the base; these crystals, freed imm the molh- 
cr-liquor by vasliing, yield the free huso vhen 
way med with nmmOnia, Thus obtained the body 
is not quite pure; but il may be rendered SO 
by icmsMlliriiig its hydrodiioridc. Acridine 
substance crystallines, jls determined, by Dr, 1^, 

Continued on page 1907 
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P h o 1 ograph Child 


MAIN LlftHl ‘* 11(1 
nr FIJI | MG fc.lfEEH 
OF TWIN in if CR 

thacihg c Lo r 1 1 


SECONDARY LIGHT, 
ALSO CIFFUiED 


f A M F AJA PL A^FO Al 
ABOUT i : Y F LC'/CI, 
OF Jn IT i?i 


POPULAR SC!F INCH MONTH F.Y 
MA r, J 5 .TS 

By REGINALD a U55AMAN 


P hotographing children ]* n 

fascinating pastime, and it can 
also be made to pay good rl j ^ i - 
fiends. Give] i a fair camera and 
a liE.lle homemade equipment, any ama- 
teur familiar with the fundamental- 1 ? of 
picture making should be able to turn 
out chi Ed story-telling picture- 1 ; and por- 

E rails surpassing, (hose of 11 if avfirrLg'C 

professional, While llm amateur's re- 
sults may foe a time lark the finish of 
(hr expert, he ran catch the spoil In mi M y 
of expression that i* so hard to gel from 
a child in the strange environment of 
the studio. 

All three accompanying illuHLrat tons 
were taken In my own home with pure- 
ly amateur-type equipment, and while 
Rome nf (heir beauty is due to fair 
technique, their attraction lies: inn inly, 
rm you tnjiy see, in the beauty of expres- 


permltR focusing as 
rinse as L dirty indies. n " j n . 1or j ' . 

'lliey come In both s * concf F/fy , 

regular and diffusion four Mo, 1 phot 

types, complete with {harfi in pair 

trifles of ciEKlnnceH dilfulion ic-fcrti 

anti camera settings. ov*r reflptfo 

While diffusion may 
he Introduced later in 
printing from the negative, the dif- 
1 'oRion obtained at l.Eie original exposure 
3>ossesses a particular beauty of its own 
and a iso lends to soften some of the 
photographer's errors of harsh lighling. 
When, however, the atta-rhrnenl. is to he 
used for other woi k ns well ns portraits, 
l.li r» i-fig li far type is the best to buy. The 
picture of the two children was taken 
through the regular attach m not , while 
the portrait below It was taken through 
the diffusion type. Note lEie slight 


si on, un posed and 
natural. 

If you own a cam- 
era. of the simpler 
type tlifiE permits 
focusing only 1 at dis- 
tances greater Ilian 
six feet, _ymi should 
nlita 111 a porl mil at- 
tachment. This is 
an auxiliary Ions 

which slips on nvOr 
the regular lens and 

1 f \r r F H cr p jp y . ' r 

]H pre the If g hi i 
wprf o\ ulaiOS-i 
£r|utrl did (Mice 1 CHI 
eilhffr hnnd fireipi 

llisi sEilef, Ai ihe 

I ight ■5 a ppr 
lbi$ posdfon, llie 
mod-fling is given 
floHcr Tendering 



Pori raft itrFeis wilFi idttit ipe-ed, slap, nn-d 
lighF-s, cucepl No. 2 o listed I cod lamp; wni-g 
used, tlodi pheloi worn mode wiih an nld 
Foll-frlrn tomeiTj, □ dapind Fp ufc cut film 

Rirfl.cn ii eg of detail Jci the latter picture. 

Thu film used for ibis Work should 
preferably be of panchromatic typc f 
Rinoc even Hie brilliance of photollond 
lamps is low in photographic light, 
when compared to the sun. 

All. (.ho illustrations were taken with 
pho to floods. Information and tables re- 
garding llujir use are obtainable at 
almost any shop that sells film. The 
No. 2 sine Is more economical than the 
si cm tier Nil. I lamps. A re Hector should 
be used. My reflectors each hold two 
bulbs, and I use two reflectors. Regard- 
less of what type ot reflectors you 
have, each should be equipped with a. 
diffusion screen. This is made from a 
piece of very 
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t hi i i L r c Jin-up HiliE {tnr i.iss n cloth), -mid 
Is large enough to caver thus front, of 
1] lc mflsclftr. 

The equipment should be nil ready 
h-efOi'G 1 11 o child <ir -r:hi Iflrsni ore? called 
in. If the background (wall paper or 
paint) if? Tiot of a compEti'-nG J'rly s^<L 
shade anti de&Lgn in the ror-ui ytjn nrC 
to urc e then a plain white «r Ught- 
colorsd aheet fthaulil |?£ in i ft ponded aver 
the wall for a hf\(‘hji round. You will 
find, ns you progress, that a while 
background can he rendered phoi.o- 

jirnph Lordly ns any slifuln yati wish, 

from, white lo very dark. Tills Is gov- 
erned by the Light Which falls upon U. 
The farther the lights and subject Are 
away from 5L, the darker It will become, 
Fur a start the model position f: I son Id 
5>o about three or four feet from the 
background; the li gilts at least that 
far away again, 

T llfri camera position, will l>n governed 
by the amount you Include in the 
picture and the angle, but foe normal 
results should be at Ihe eye level of 
the model. The earn era should always 
be on a (inn support or tripod. 

Lay near the camera a few “props" 
in the cm! Luo of books or toys, hut 
avoid iin vicip^ Loo many objects appear 
in the picture, Simplicity iff one of the 
major attractions In a portrait. 


Now bring In the child for children). 
Flay with the child, allow him where 
you want him to stand or sit, but make 
no attempt Lo pose him. Get the child 
to forgot the camera and become so 
absorbed in your conversation that he 
even forgets himself. A gehl.lr, reur^dcr 
i is (hi poail.inu may be introduced IeeUiI 
time Lo time, but do not maid? 1.h« de- 
a i red position of paramount importance. 

Formal portraits with Full attention 
nppnmitly directed to wan I the camnia 
.■ire vary little more difficult, You sim- 
ply replace, the iiiteneaL-ernaLiiig object 
with a story or with absorbing conver- 
sation. The little boy In the portrait 
was listening intently to a deeply tn- 
tercsUng ib* him) conversation on the 
hnhi Is ejE gophers.. 

Tiic primary thing, of greatest im- 
porl.imce to remember, i=i that portrait 
ligliLing should bo simple. The light 
should come fundamentally from but 
one source. Although we shall assume 
you nre golrig lo use (wo lights, the first 
is placed relatively close so as to light 
ihe subject, but the second Hi g hi is at 
a greater disbiuee lo iigbE. up llie shad” 
hvlvs cast by the former, These shadows 
should still be shadows, yet illuminated 
well enough to show a degree of "tone" 
on the finished print. The amount of 
light U> throw Into the shadows is de- 
tern t hied laigety by 6npei ! ience. 


IF the light is coining from two equal 
sources,, each illuminating a side of the 
inorlnL's face, and if the secondary source 
is twice a a far from the model us the 
first, then the light foiling on the 
model's lace from the secondary light 
is not one half as Intense as that from 
ihe llrst, but has only one [quarter the 
Intensity, This fact n hoe id be relied 
upon in determining the range of con- 
trast yon wish from highlight to shall- 
ow. f Negative development also controls 
contrast hut will he overlooked, since 
only lighting in being discussed. ) 

The placing of t.he lights ebon hi be 
somewhat as follows: The dominant 
light, for normal effects, should prefer- 
ably come from above. The well-estab- 
lished ^fj.deg. lighting Is suitable lor 
Lise beginner. Tina e^lMs ftir the first 
and nearer light to be about 4D deg. to 
non side and 45 dog, above the model's 
bend a lul, of cejui'so, in front of medal. 
The second light is placed, for a start, 
about twice as far from the model as 
the dominant light, and about camera 
level. It is ou the side of the camera 
(and model) opposite the dominant 
light. I li is second light is now In a good 
position, being lower than the Hist, to 
throw some light into the ShadEUvfl cast 
ejii Lhe face by the VArmlJE features. 


Weighted Toy Clown Swings Precariously on Rail 

Popular Mechanics Jan, 1950 


A flick of tire fn ige r s La i ■ ts fi^^sQu" aIi^sIS'" 
this {tinny down swinging — — 

merrily back and forth on — -w- — L 

his uncertain perch. To ^ k 

make Ihe toy, cut die 
down Iron i sheet metal v 

according to the squared ii' >T\ 

pattern mu! paint it in >r^ :r 4 e 'rT 

bright colors. The base, ...\M h*\}U 

which is a piece of ply- Tf J \ 

wood nr sheet metal, sup- 4 ^ 

ports two dowel uprights /•.>* 

fastened tv it it screws r — 7? Tfj V 

driven Jrnm The underside. /' 

A sheet -metai or plywood f ^ 
crossbar is attached be- V f « ^ 

twcreit the uprights. If ^ r * 

slice!, metal is used for the ^ dyl^ - 

crns&har, rlui ] I t\vu hrjti x V 

for the sheet- metal pivot I 1 
member or, if the bar is of 
plywood, countersink two depressions for 
the pivot find drive fi small carpet tack m 
Ihe bo 1 tom of each depression lo reduce 
friction. Slot ihe pivot and ihe down, as 


W 


DOWElS 


T X 6 W 
/ base 


SLOT ' 


W‘ x Va“ x a w 

IE AD WEIGHT 


showip riiLi' solder them together, Then, 
slot a lead weight and squeeze it tightly 
over the end of (lie clown's leg. 

Rudolph (S. Kopp, Milwaukee, Wis. 
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By Kendall Ford 


i 'Oi *U EAR SCJ EN CE M 0 bH i TL Y 
JWQVfcMWi It, IS. 15 


the circuit comprisinE the condensers^ pri- 
mary of ihc Inyh- frequency coil, n cirL spark 
gap has been properly adjusted, Hie conden- 
iv ill discharge across the s|nark pap with 
pl serb-s of sparks, Hit frequency of which h 
ninny linns I In 1 origin il fiO-eyelc churning cur- 
ie 111 . 

3 In 1 high r v i- c 1 1 i e n C y 
disc I iai ye of Hit condcn- 
sets i:; somewhat analo- 
gous (o I In.- Swing rtf (i 
pendulum. The GD-Cyclt 
current C lint clnti-ges 111 ?; 
condenser:. m;iy hr lik- 
ened lo ( lie F.i ttpi.lri mo- 
tion required to Mart ilie 
1 tend i.iTu m fry in refit, find 
ji-5 She swing of ihc prn- 
(li.il.u.m will gradually rli 
n : i 1 1 i -- li until it cmc; in 
a Moods! ill, so will Hit 
slrnsplh nt the discharges 
from 1 1 ic condensers across 
I In- spark gap gradually 
di mi rush imiil the con- 
densers nrc discharged. 
'J'llfse rnpifl clisehiergCS 
I I'rtnt Ibr? condenser^ oc- 
c n r between I hr peaks rtf 
Nic rid ri 1 1 1 - i -?i:a n i ; rut ■ 

rent, find in :i properly nrl 
1 1 1 " r i-< I riifiiii they in tin 
ivfiy ill! erf arc: with 1 1 1 l- 
chm-ging current. Where 
a rotary spark gap is 
used, it ha? the e fleet of 

Still further increasing 

(lie frequency of the 
spark several hundred 
lirnrs n Second. Since 
high - f re quoin y rummS 
(ravels over (lie r-u a f;i r i- 
1 1 f a conductor, m; along 


Ordiiinry rice I r if 
lamp lifpilfrl Fiy 
lllafhas pr. ’.vlsirl! 
then isnssf-n in1r> 
ok peri nt c it t ct ! s 
I j fuly v.-illiiJilt r|y- 
iiip; die Ic-ivst hiiiT" 

A hoc tT c n i i; n 

bimifd i ill o a (Icy 
bn^T.l ’.villi liifila- 
Ircijircncj' cUi i till. 
Tlics iPluiLf is A 
S-l r ita ill k ppfGtflClp 
tn lilt rlnrknc-sv 


Mow lonrlinp eml in connected 
mid, nt right, n view F l.ti n 
35- in. lsijr(i-trer|ueiLfy Appp- 
rnius itTrnnged 1 c kSi tkit i-un 


I hr- phi ii of n 1 in me 11 
being, if may he? read- 
ily understood ivliy a. 
perpnii limy l.'ike e 
liiiji trequencv r| i s - 
chfirge iv T Hcvcnil hiui- 
i In'll llimisiunl volts 
nrirl suffer tlrt ill cf- 
fecls. 

As i.fie 12,000*v(>Tt 
liijlfi frff|iieiiry r ur- 
n-ill finivs thronpli I In 1 
ptinwy wimlirift nf 
the hij;fi -frequency 
i "il, n run cn I is in 
i ! i if i"m T in the seyonrlnry mil, Hu 1 ieiinfnal vol t - 
ii'ir of which tlcpcudF. upnn l hr? ralin nl ihe 
? i-r m i nl ;i i -y tn the prim pry liu'its. Thn v oil. ape 
tin hi re: l in the secniKlery cniS is proitnrtioiinl 
!<i llic number uf secrtttclaty turns, aiid nt n 
prtlnt alcnip Ilia srcomfury even with flic tnjj 
nf the primary euil Elic v<il1aj;e is hieli erirtiich 
In |ivrwliirc n spark Severn] iurltps lonp, To 
■i vo if I f-iiurhim: between the coils fit that point, 
f he? primary coil is tapered si wav from the 
SeCoinlitry. 

l iii. 1 i 1 1 1 | .i i i.'l : 1 1 1 1 i. l nf pripN'ily - 1 1 Cj 1 1 ■. 1. 3 1 1 1 r Mih; 

hifth-froqueiicy circuit cannot, he- loo sUenp- 
ly emphasised. The aUllior lias seen hiplo 
Ti i ffiicuf y appstrsii ns where mi' rclv arldiiip 
a portinn of a him lo the liiph- frequency roil 
irrinmry chsinporl Ihc dischiicpe from :i weak, 
Stringy spark to 0 mass oi hpanlifuE lenp 
si reamers. Ihir prcafi-r flexibility a in I ns n 
mriiiss of .adjust i op the roil h> ii^- nillxitrtUni 
on l put j it is silKpvsied (liat fill AddiLiniMl idOil 
ing e:>if lie iilSe-rlCrl bclwcon the comtcnscr 
lead and I he primary Coil. Six t" Lfill turns of 
bore copper nr brass wire wound oa a card- 
board or wood form fi io S in. in rlininctrr 
will be quilc sali&factoi'y. Any si^c u'ire 
Inrpcr (han Ko. Ifl will do, and it should be 
?|KiCcd so the comiecEinp lead may he flipped 
(hi any turn. 

Tf the Stationary electrodes of ihc: roCary 
spark imp art fi(i|)firalcd too far from the re- 
volving studs, a spark will occur only ill Utlt- 
snn will i l.hn tiQ cycle chilrpitm current, atttl 
I ins may be decidedly unplcnsaiiL Lo Luke 


l'linlO tall Oil Ot Jlipllt of Vrl-inl 6-fl. 

lisle produced hy ft tcvdI viiip wire. 
Right; tins n 1 vrrli Oil fife Irmn 
tin: tLi^h-l r c’l'ie hey ^ pn i k il i sell ;i c 1 ) i 


R lc AUERS who lifiVC followed 
the consl ruetional articles on 
high -frequency a pfiaral us 
1 hilt have appeared iri jnsl issues 
iiill lie ititercstfrl in Ifariniij! iirtw 
some of the aimmisif; CiipcrimcuEs 
are performed. The .16 >n. hipli 
fr«|ncncy coil and ils associated 
iipparalns (J ? , 5i. M., May US, p. S l, 
a m| fitly, yi. SJ) will be used (or 
the purpose of illustration in rhis article. 

I :-r I 111 v 1 1 1 1 hue I lirii'ii I i ’.l:-| |.I I ip 

apirroxiiiialcly 12,000 vol Is by means of I he 
transformer, The hlftk- volt age curmil flows 
from the si'Cmndjiiy r>f 1 lie transformer into 
Hit coiidciisc tf;, which become charged, Is 
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Ihtotlph 1 he huily. Tin? griper fc| inm Lii twill 
< 1 1- pr | xi pin i thn Fjiccfl of (lip m! nr p;ul nf 
1 1 1 1 " pnp. il may iipijii M >■ 1 ie - fhp-nnpuyt I :.t- 
I Ik: sound id I ?sc 



Nipht jdcILvrc (if Hie (lFsrhnrp<- ns il plnys 
fiCtFy Si rj H 111 E Altd (hr-oLlph ;i ccinunnu bottle 


F]xn rk.. WIiL'ii a jinn: rawlfuCftl Sidle is jiii'Cll 
off by the discharge ncrosF I. lie: gaji, llu: :iri- 
jusLmenl msiy lx? considered correct. The 
maximum separation between (he jiai> de- 

iiiciiIf, F-lunild riot in rmy r;isi L exci'crl I,-' Lri in. 

When oprratirrp high frri|ui'nry appurjtixis 
jTi >r I, lie fiiwi I rine, r-^iccmily m lirretd day- 
I i i; I il , l he rxjNTtnn'nlcr is, a|)L In hi." sujm'- 
wbftl dis:t|>pmrLlc(l with the rcFiills. Only 
I lie si rnngrst F] Kirks xv id lie visible in :i l)Ti|dit 
lighl, a IK I I Em; beam iftal hrnsli discharge will 
lhC comNddy InsU Home views of spied ntH In r 
nijtlsl displays are shown. Of particular in- 
terest is the ti h, haJn produced by Hit re- 
vol v i n pr v. he ch'Fn iherl in Lhe May iftstn- 
IT n small InuLiicIi of :i shrub nr lft:C IS 
fastened to the discharge rod of 1 1 it mil, il 
wilt wilt ami collapse almost immediately 
fift-or flic rnrmil is E timer! on. If l he dis- 
lllil ipp is mu l .i Miicd, (In 1 1 1 lit iif 1 1 will burst 
into fknnCEt within ft few second?, If a dry, 
well -seasoned booed is placed ai'.uius! I lie 

rl iftf 1 1 ;i, I |-e I O d , I 1 1 (! 
spark, will branch out 
and slowly i;n-ep (o 
the I op uni! sides of 
the board A( night 

1 1 lit sped fide appears 
like a him minis free 
slowly En kin" shape 
be fore (he sped ul or’s 
eyes. 

A Fluid tint! never 

fails to mystify the 

layman is (he liyhl 

in|j of a lamp ivilti 

the current fin-wing 
Ehrmigh I lie lamp iii- 
(o I he burly. Tins 

[nay bo perform ml by 

holding il bmp with 
at I a-rherl wires and 

socket between (lie expei mini i rr and (he 
discharge F] Kir k . or by phdnj; (he lamp be- 
tween I wo ]MiTsohS| one of whom is lairing 

1 he discharge tliroupb a nielal md, 

A neon-jins lufie will !Epht up weirdly if 
held within Fcvoial feet of (lie ajifirk, thiL- 
liiH's nf figures and IcUens, if formed from 
a eonlintiotiF pirn- uf wire and suspended 
in (be air with Siring will plow will IK 
se ran pc: blue I i pill. u Emil i"‘ie end of L in': wire 
is con pied hL I ip Ihe discharge rod 

Ann I her lhlcrestm^ cxprrinieul lxt 

jjcri.orminl l>y lijjlitinp a lorcb xviLli flic &]>ark r 
The toicli may be shmped from n pK'ff fpE 
noor|, i>lie end of which i; : hiiilowed mil Lo 
hytd I Ese 1 ill tili li.it muleriid. A burr wire Flinnld 
esk'lid from Ihe lupllnwed enri In flm pint 
I hat is lirfd ill (lie Intnd. If 1 1if hollowed end 
ii; filled wilh COllon w nsle ot ltils of chilli 


nnrl fuiiindil iii-m Ifni spurk, it trill irninc- 
diately inn f( info Menu:. Thy effect 'iiSv be 
euliancwl by prf^d o-usly saturating the vrastc 
Of i lot It wit h kerosene 

Ordinary tusuliil nrs beccnnr: r/crelJeriL vun- 
dtklOtS ffpr (lie lisph-frecpieney discburpce. If 
n plaFF hnlflp is pilaretl orei the diFi harise 
mrl, (be spades nppieur In ineef lifrle nr no 

it'sisl juici: ill jK’p.'iilij; Ibnn.n li I he i l i?S. 

Some ifileri'sl inf: .F<nnrs limy be: performed 
willt only |inr( of (he ap|iaral iif. If the hrph- 
Irecineney coil if removed from (he eirctrfl 
and a toil of insnlnl.nl wire con nccled in 
| ilncr of the hii:li-frC<|UenCy Coil prilmlry, an 
interest ill]; dm mini ration of eleelrntnaj'iietlc 
Lrulmlimi may I?" given. A si'cond coil is 
inndiy In which is cininiutcil n socket or rr- 
eejiiacfe. I hr- dtnmeler nf Lhe coils rnny he 
any sizi; that will Im-ld iEs shape, nnrl each 
mil rnay eonsisE of froui four lo ten turns, 
IF a lamp is |>lncfd in (he sneket and (be 
lamp mil brought neiir Ihe sLadionary coil, the 
lamp will light bri.lLLn n L ty wlnui LiiC CLlrJ'cnl 
is I iirned on. If Ihe lamp coil is moved hack 
and foil It before 

tile M iil ionary mil, Ihi 1 ex lent of the magnetic 
field may be rowdily oltservr-i l. Si nee I hr ae 
linn of | be rolls is similnr I r? a transformin', 
the c Xpert me liter may vary the number of 
LtPrns in each foil and no(e (Isp various ilis- 
Lnuccs at wliicli it is poFFihle to ligltl I lie 

Continued from page 1903 

Grodi, ill Hmall, fern r-s icl'>tl , recEaiifiiiinr prisms of 
die rhombic gy-sceiu, w-Ilusc e LI c, c-c arc uftcji, but 
narrovby (rtmcaicd by the verticil [iri.-iiu, while 
die pink are furnaed by oblast ilomtS. 

Acridine iwitltKat lU?'', and distiits widujnt ai- 
EcraLiuil fit ft icirn|iera(inp above JW50 0 . f r - Fitb- 
Einics, everi be1ow r its mckinp-]ieirit, in large, 
broad ?i Ctrl I lis. It is al most Ln^oltiblc in eold, 

and but little soluble in troilinp, waLCF, 9n I ho 
other band, it dissolves rcfttlily in o1iv.p 1 to], -nLlieiy 
cathKni’liirMtlplii Jc;, itiul bydro-oarimna, Tlte cli- 
1 ti It sol in ion f .diow n Licuti Lifikl blue color by l 1 ^- 
fltetrid liglsl- fi caurlH a slicht but distinct uS- 
taljtie rcat'lhUi on Imisus. When fnlialed h titliCl' 
rn dust or vajmr, il causes siiccdng^ and lit largt: 
ciuftiiufc conghihg- Il is exceedingly stabl-Ci rind 
i'mlv be cl isti Ileal tinjihc:red over ei tlusr igniiCcI 

Kin:- fr 1 - s - 1 -i lit::- :tf-.!i -u,di tu'iFC r- ;i.!-!t n.'hic Vod 
lje soilitirii amalgam. Two xCriex ftf snlts of uc- 
ljibnc bate already tifpn fneyatc-d by the an- 
i tiHiu s, ami numCious < oiii]iutinJs with oElier ^idi- 
,laiLci:r CMtsrli hCal iw iI; -isl 

liitfiEDist: Of 0 ?tptc.’]!K3 IN cas x icvity, 
Wo have dime ai!v vefeertst! to 1 tic Subject uMha 
lu'Mdi5i|T of tiKlriches in ■captivity in and 

ait rcmindcil tltai this is & pmettce of comrnori 
ot'ciLi'i cnc'e lit Stjutli AfrEcn, xi-luerc large n umbeis 
are kcil't for [be pnrptHie of Mcuring siiftaesnive 
crops nf ill tir ffiiH Mai's, ami are ine!o?ed in ft reus 
of lifteen Eo i weni j' acres, enidrcLad (jy low stono 
walls. Tln?ir aro usually lintched ailiitcial- 
!v In- fioiiig ko]>t at a Mmfrraiura c»f oboist foil 
deprees b L- [In: :i i. I of oil oil Li mp. ' L'f i c Enng wldre 
Ibiii I K.isii of die wings 1 ,: liie imde IiitcLm are (he 
moat vjiLaabEi> N tuiufting fmni ^lo'^ to y 

ipouhd, eighty Teathcrs usufllly makuig hip itiLF 
weight. Tlie tent Ik: is fiom ibc v-ild biedu niC, 
Isowiiv'c-r, mnihlercd more valuable titan ihosc 
EnlietL cm E-hc fanuf. 

SEK&tttlLlTT OP IRIDHtM, ETtk, TO 1IERCU- 
ItlAI. VAP01L 

Pr^fcsscit 1 Morgct, in a . conniwn Lent ion to the 
AcudiHiiy uf Huicncca of Pari^, nates ihat w hen 
sprint ions of indium, platinum, ami other met- 
als in nitro - itiuriniic acid wi-e brcnigliC Into 
rclntiona with metallic mercury, limb send' 


lamp, fri tills cxpei i nsrisl; nil mnmpciioiiR re- 
main I lie same as when using tfia nppai alys fos 
n high-frequency dcmonRti H Uinii excel)! EhnL 
the txvcs lends ilsat fnrmcrly xvent to lisp pri- 
mary of tlic Ini'll ficr|in L iicy coil are connected 
lo tho ends nf I hr ?(sti unary eoil. 

Ity nfl aching two bare wires lo (lit! ter- 
initial posts n F tEm high. viiilnmo (ransfnrmer, 
I Ih l novel effect of ;i ,| acob L s huldtr mwy fw" 
produced, Tf‘f wires rue atianged so tlinf 
tfsty come i\itlii|i *4 in, of citcli otlicr :t( cme 
pipint, 1 1 ten slimi upward ami iiw-ay from cacLt 
otfier at an nngle of about 'is deg. to a 
Eidglil of nlioUL Et) in. fmEii Lite point of 
closest sqm ration. When current is npplrcil 
to tftc priinory of the tnmFfnrrinT, an arc will 
ffprin acroFF tin; [ii>iii(S. of h'iiSL Scpiiniticai, 
and xvill tlien dimh Ufurard Until if reaches 
a f^ip uf 5CX'crnl inches, where )t is ntin- 
Jtuishcd, only lo he followed by it series of 
arcs as long as the current is on. 

Although the discharge from a high -f re - 
rjitcticy coil may Im l taken with HU ill eE- 
fects, tho spark sEiouErJ not be allowed to play 
on the hare Fkin, otlicrwiFC a painful hum 
may result. If the spark is taken through it 
metal reel hefd in the ha ml, the possibility of 
liur ns is rliminntnL. Ckmli-nn Flmuhl lie ex- 
ordscfl xvlicn xx-orkiug around tlie higlt-voltape 
Lrnnsfonner eircutl, or when performing e\- 
perimentt nKpliriilj! the transformer alone. 


hiliiv is so flreat lliat if a paper Eifl impreg- 
nated wiLh finch a sotuliort and exposed to tins 
vapior of mercury, in however small a qnan- 
tiiv, ft becomes colomd blflck, forming, as [t 
wfirt, an ftiCiuaL indctiEilis ink. Prom his exper- 
iments die author inferF dun. rnercciry evap- 
orates with ft velocity of |£l> metes* per second, 
end icache? to a height of E TOO tnerers, A prac- 
lical test of these experiincnls of Frofessor ilcr- 
giit shows tliat hy mean* of itiililiDi ]5aix:r ho 
prepnrccE, the prcsciicc of nttrcury eon 1)0 as- 
cccMilo^l in tkc ottnosplsere of a 3] TvOlkskOpU 
whore (his metal is employed, especially in look- 
ing-i'Eass monnfiiCtorieR. It nJso show* that tEie 
clotlies, hair, etc., of a workman mho has Fpeitc 
an iLaitr in such en establishment lioconrie emire- 
|y tm]iregnnied with mercury, mid tliftt it is only 
iipjCOFsaiY to hriiig lbs hand Roar paper jirepomd 
wiLh iriQiniTi [il uidiir m liftvo it instantly out- 
lined in black. Il is not at ail impossible, ac- 
cording n> Professor JJumas, (hot [Ids discovery 
rnny lie the initiation of jl incdmd E?y wliieh die 
reproduction of objer-ts Ea nature and art may 
be nceonaplished in a xlcgroi; of pcrffetticnt fur 
exceeding any d hug known at present, holli in 
point of rapidity utiil economy, not excepting 
pbotograpliv, specimens ftatually exhibited to 
illy Academy of Sciences in Use noir art of mcr- 
Ciiro-typy arc very encouraging m tlioir promise, 

FUNGI IN FQTABLI1 WATFR. 

Fiofessor Prank land has lately Li+u renewing 
(lie experiments of I Jr, Hc;*ch fit re^Ard to tlie 
development of fungi in drinking w n I cr, in the 
con i so of which lie found Lhat when sugar is 
ad ilnl to Wftlerx eontniiiinalcd willi SowngO a 
fcrmonialitm cheiiof, xi tdi a rich growth of fu ngl. 
Jtfliiimg some uncM | looted c^cepiiojiF, lidii c'*r, 
in dm oourso of luia inviuilgntionii| to ihe result 
Eudicateil aimvc, lie iiiaLiitited n series of oxperi- 
[nciLts, ii m3 filially deduced (lie fullowiiijj gcneml 
iCRultH, accord i i in to tlic Cficmirtil Newt ; 

3. FoUtbie watem mixci] with Eft w Age. uiine, 
nllm men, and certain oiliftr madurR, or bi'origlir 
min contact with ftniaiftl uluiiyoAt, Ftibao(]in;iitly 
develop fungoid growths when small ipiantiiics 
nf citpiir nrft dissoli'-oii Lti t!icm, and they arc ex- 
posed to A summer atmosphere. 

o, The germs of these organisms are present 

Continued on page 1915 
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/I / tig teal little dez 1 1 




photographic exposure wet er or automatic 


garage-door opener * * * It will guard 
rooms, turn on lights, ami do many stunts 


W ORKMEN passing liei wem i In; 

S', Mi :.|t|[.| El I l.'L 1 1 k of r j :| |J>CL 0 sklc 

Ftd slier disks were responsible, 
a Tew years ago, for l lie discov- 
ery of a new type photocell or the so- 
called ** electric eye . 11 ll was found that 
tight falling on a tlisk of copper covered 
with cuprous oxide was converted direct- 
ly in l.o jio eleouii 1 einienE. 

After a great many csperimciiR ihe new 
electronic dry desk cell Ims been unproved 
unlit Si. is now used for measuring room 
%hr in ifsis to prevent eye strain, To: 
pholoff rapid c: exposure rue tors Mini func- 
tion automatically, and for various count- 
ing opera I ions in ni a nu f in: I u r i nff pla nts. 
One inventor even wen l so far as in tou- 
mn( a sufficient number oT (lie cells Lo 
supply enough power to mil n small elec- 
tric motor fur demonstration pu r j mscs. 
The electronic cel! requires no outside 
current for opera I ion and there are no 
liquids tsi spil I or glass bulbs to break. 
One of the celts can lie housed in a casing 
the size of a psnkcl. walcli, and curried as 
easily. 

The manufactured celts of I his type will 
give a currenl of over 5 rnillumiperes In 
daylight. The efficiency of a homemade 
cell depends on the care with which It is 
cons I rue led, but is suflieienl 1,o operate a 
sensitive relay. It can Ire used for (liming 
nut ilie jiff fits jn a room when it Incomes 
dark on( side, opening garage doors, iing- 
fng l>eils when a beam of light is inter- 
rupted and other practical applications, 
Kor measuring light i( is con neck'd di- 
rectly [o a sensitive meter, such as a di- 
rect current rmiriammeter or miermtiiv 


r Kenneth 

Murray 


Pin. I. TliC (lialf 

Er. Uf-nlniS tci rcrl- 
h^t Kr Several 
miimtiajiin:l c^o.l^'1 
fill a cold :m;1nl 
5itrf n c r . Tlir tliicL 
layer nF hi nek cii- 
pric 4?Kiflr is T-n- 
naoVG-J wjllt S-l-nrO 
i'.cs! a? nt :inlit 


SWC if; ■; I t ; ?-i 


(lii'ii rinse in water and dry wEt.Fi i.i dean 
doth,. W. is. importimt that Hie disk be 
perfectly clean. 

Cuprous (copper) oxide is formed on 
the disk Fry subjecting 
it (o si red luial. for sev- 
eral minutes over a 
Ihin son burner, ns 
shown in lug. L Move 


2. A spiral 

f i I r -p I ntcrl w i rfr may 

IhttliSrl u K n tOaineelEilE 
gT [<1 OH U15 rcil nside 


Pig. 3 . Alb 
w.-iy 1u funis th<; 
spiral arid :i 
to wind iFifi vnri" 
d n ? uJtsorlnib cone 
ns duawib at I f I l 

copper under n&rtli, (lie disk musL be 
cleaned and reliealed, otherwise it would 
short- circuit the finished cell and a cur- 
rent would not be produced. Usually 1 En- 
extreme edge of Che disk will lack the red 
oxide coaling, so the coat of silver or the 
wire grid, which is to be applied next, is 
not allowed lo roach Hie edge. 

Field in the light, the celt will now gon- 
■ ude a current between the oxide and the 
copper, l In- hi Her being positive and the 
oxide negative. So that the current may 
be usable, connections must be made. The 
back of the disk can be cleaned with 
emery paper for one connect ion. To lower 


it about so t hat all parts 
will be evenly Fienfr'd, 
I lien lay it on a cold 
undid surface (sudi as 
31 heavy steel saw table) 
in cool. The cutler surface will lie covered 
wilh a thin layer of black cupric oxide, 
which will loosen ilself from Ihe surface 
by ( hi* cooling mi-thud and can lie readily 
brushed off with fine si cel woul. 

Be very careful not to remove ( heTayei 
of red material. which is the photoactive 
ni p m u? oxiile arid lies immedintefy under 
tin 1 blink usule film. If l he n-d ih.'iicle Im:- 
comes scratched or worn through to the 




3 909 


Coaling I he oxide with a Nun. himspar 
nil film of silver is a more ddh-ale ^l' 
emlniti, bul gives more satisfactory op- 
eration- It is done t ln-ini- ally by pHJurihj! 
:i special niFffriiij; snMirii>n over the oxide 
allowing Hie silver Id precipitate, and then 
gently washing find drying. Level the disk 
when (lowing whip the solution so dial 
Ihe latter will form a circular pool as it 
1 

Use distilled water for Ihe solution 
Make nji inn percenL solutions of tun 
mania, caustic potash, and Rod idle sail 
In 1 os. water dissolve a crystal ot silvci 
nit i-ite I lie size of n safety-riiaEch he*' I 
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C 7 ijr. ■!. Ttai fiLlvu-t' 
solution Si. llo-wcJ on 


pFjy, 5, Tl'Pl 1i n 3 T of thf- waarien Iiijs 1m SirnlS- 

htp t]in Jilin LrnriuLcT nui^f lur (linitd vii Ki-i iCB 
of steps. A full-3iBC (ir.jVri i ! e i s;Lvcit IjcIcj-w 


tlie resistance on the face side, however, 
(Tic: surface of the oxide imifil be paiEly 
covered over willi a gtid. whidi can be a 
coil of silver-plated wire or a coating of 
p>u]iz silver. 


then morn ammonia until il is 
almost deai again. The solution 
should bn slrgliLly cloudy; il loo 

irnrdi HiniiL is used, it will 

dissolve away ihe cuprous, oxide 
on the disk, Uir in one drop of 
the Rochelle sd 1 solution and 
use mnne dialed/. 

The Film of silver should be 
very Ifsiri, am] when gently pol- 
ished I hr- disk should have a sil- 
very color with (he red oxide: 

slightly showing 

l h rough, Contact is 
made to I his surface 
r \ with a metal ring fsrl- 

" r \ vc r -plated copper., or 

■ lead) of sliglslty less 

.i, a diameler t Firm I be disk, 

k f II b advisable Lo give 

^/\ both Clin contact ring 

:n id Ehe face of 1 bo 
disk a coal of 111 in lac- 
quer, Emt do not allow 
ihe lacquer to come be- 
tween the ring and the 
silvered surface and 
spoil the coul act. The 
cell is housed in a 
turned wood box made 
as shown in Fig. 5. 


In using the cell as a photometer, (he 
sensitive meter and (lie electronic disk 
are housed in the same container, a* slnjwn 
in l he drawing of the group of illustra- 
tions ma iked Fig, 0. The half of ihe box 
holding the cell is turned ait steps* as in 
l-'Eg. in order that the disk may lie set 
back from a light opening of smaller 
diameter. This is Lo limit Elm light enter 
ing ilit: box so tliid only Ihe light re Heeled 
from (he scene lo be photographed can af- 
fect tiit cell One of the ihusiratinns shows 
how an opening is cut. in the other Esalf of 
tine box for I lie meter scale; hold the box 
on 1 1 ie saw (aide wilh the hands, and with 
the regular hoi d- down out of the way. 
Both the front of the photometer and the 
meter side are shown in lug. 6, 

A SPECIALLY calibrated scale must be 
■ at Lac lied over Lhq regular mcler stale, 
it can tie accurately calibrated from an 
outdoor scene requiring a known exposure, 
such as 1/2 S second at F/I&, Train the 
cell side of the meier on such a scene, 
making n pencil mark on line scale where 
the pointer rests and marking it “1CT 
Then take Elm meier indents and I rain it 
on a huge sheet of white cardboard illum- 
inated v.ilh a p lint of loud lamp in a rcilix- 
tor. Move the lamp nearer ur farther away 
from Ihe cardboard, untit Hie reflected 
Mg h( causes the meter pointer to rest at 
(lie pencil mark, by folding ihe cardboard 
in half, half as much light will tie reflected 
and the pointer will, rest a l Ihe next larger 
stop position. By using twice as much 
cardboard, the next smaller .stup position 
iv HE Ih? indicated. In this way, pointer 
positions for each stop at L /? 5 second can 
readily be found and marked on ihe scale. 
Stops for other sjiceds can be figured easily 
enough once (he correct stop for 1/25 
second Is known. 


'“pills iv ire grid is less efficient, but vas- 
* icr lo apply, Use 30-gauge wire, form- 
ing i I into a spiral to cover tlic oxide (Fig. 

and holding il in iSgln coni ad by means 
of a cover glass. Allow mu- end lo pro- 
ject from under (he glass f ()1 ' making a 
connection, but see L 3m f. it does nut touch 
bare copper, A good way lo make the 
gtld Is lr> wind rhe wire on a wood s urv . 
as shown in Fig, 3. 


d add drop? of ammonia solution mini 
becomes almost dear after iirsl lurumg 
own. Add a drop of Hie potash solution. 


Pig. f>. A jjrn-.sp (it views ijf (lit pllQtQinwI.er. The din.1 jS 
calihratcil H> fiWC ihe correct k Lcj i> Iot i. l/S5-aornsir3 eiciiosure 
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OM? fi - DOO R 1 1 QO K - U P 
tfv night) 


i CELL. rUNmsoWS WHEH' 

„ ... ; iy PE fi 10 N E H 1 € R i DOO R O R 
Jf OTHERWISE I KT F RRMPI " 

I.IGH r. 5FT HELM to WORK 
WHEN CELL CURRENT II INTERRUPTED 


Popular Mechanics February 1958 

Party Game Tests Eye and Hand Coordination 



Introduce this interest- 
ing device at your next 
party and let your guests 
challenge each other as to 
who has the better coor- 
dination between hands 
and eyes. A sum II metal 
eye must be guided over 
a metal rod without 
touching it, the eye being 
just twice I he diameter of 
the rod. The eye is bent 
on the end of a wire 
“wand 11 that is covered 
with rubber tubing to in- 
sulate it, A flexible wire 
is soldered to the end of 
the wand and run through 
a flashlight bulb, a dry 
cell and a switch to the 
horizontal rod over which 
the eye is passed, With 
tins circuit, the bulb will 
light whenever the eye 
contacts the rod, which Is 
bolted to a bracket that is 
screwed to a plywood 
base. If a doorbell or 
buzzer is used instead of 
a bulb, three dry cells 
will be required instead 
of just one, — FT R. Haan, 
Evanston, 111. 
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with 


V V. 


Spring 


e Man eut ol N I along a Simple 
As truii om i c:i I 1 list nl nu'ii t. aiul 
a PiTpmml Map nl the Sky 


AY 
O V \ 


t'til'U L A R f\a EN CE M ONTH L V 

;uwa jwj 


/fee Ife/ Gfe /''A,'/ /A Important 
and Summer Sgir Groups 
A T o rt ha v/ 1 I r -?r isph a 

n :v f C A Y L O R 1 > 

,! O II N S () N 


Jn iisinjf ibc erosB-ltoW, rest ilic I jo i, i >■> i ■■ l c i-mI o r ilic s licit 
dh the fhe^k 1 >u?ic, place r>n c- tild ihe filler <1(1 

tirm L 3 ie PlS'5 i^i.! ric-n <1 aH Ilic paint wlicre I l«-c oilier 
slnr taurPics Ihc ruler. Ahu^e. ine/ism ihj: tile nninhfc tfi 
defcteCB Ihtt^'fcii (lit hoivl oT i lie dipper mill Ilic dunnls. 

?!i.s;ii! tdiis ultin^ umlirc-Chi ninqh '.v]ilIi: alfjliln-n 0L.nl 5 


/ now Tg ?.]A]:j'] 

/ vnun CROSSBOW 

/ DiJUir^Ill SIlOTOH IlDTT 
ruler r? Einul 41 n 4 (Ltd 
Su Llint cue h part of it 
will he iwcjLtj'-c-ijrht 
mill a ri : f Sue her. Irrj»p 
yo M i Oy e to litn y Oil 1154; i t 


Is Ihx phi! iKtl 
! J 1 i s A r title 


in Del as I in 
I nr Amateurs 



Ary r nd ('hj-C-tl. like l he P'iniiy nhave, tie hi at fiTly nrven Is isms its 
iteuisflcr IroiiL [he eye will oren[iy a is £ rigid *f Jtist I'sHclIy anc ilasjrrc 


K MOWI.IilXit 1 ! of I. lit' principal sim 
groups precedes nny real pleasure 
ill slargrmlig. 

When you tm 1 SL'CCngniw n L a 
glance nhiMil (w'u domt groupings ih.U 
c ni L:i in important slurs, you have learned 
Hit' geography of the sky. Vm • mi then 
wander in skyland a( will, and explain ils 
points of interest In others. You can i i » - 
dfcate Ihe brightest of Uiu sparkling suns 
jiiiI F/iy. '"I'fu-ru is Arclmus. There is Vega, 
and Lhore are (lie C ua rds , (ho l wo Fiat's 
Lint I r oJuinbus sailed by tvhen be discov- 
ered (lie New World," 

Knowing l he stars l>y name,, you will 
welcome llif ten p | if a n nice of cl mriiti er- 
istic spring s(ar groups as heartily as you 


Yvckuire fiLidilitu; 1 ri ri ninl milder ihiys. 
’I’dit wil] soon look" upon- these slnmgeJy 
imf 1 £.01 led itar niiiimiR nnd people iii oh! 
f imilinr Iricnil?. ilt:i( e;ni ttkvays he fouiui 
in ilii-ir e\]jc.T( t’d |>l n c-i-s. 

No; iily c:veiy one Inti nt h L ail. Ltvo 
friends an ion n Ihe fieri — Hie dipfnn” 
mnl (Jit: ^pokstar," In Ihe lost article I 
lok! littw It) idl time by fntimvfng the 
( '.ven Ly -four- hour rotalion of the flipper 
n round Ifn: poie. Noiv we slifiil ?l;ir| ivitFi 
(lie umbrella, on which you Imw chalked 
11 few s( iii's, /Liul show (lie principal sUU' 
groups O'hl a 1 v visiMc nl tin: diffemiL 
sen sons. Then we ilia! I invent a simple 
device |fi.:tl will enable u^ to find these 
shirs at any lime uf l lie year. 


i\ glance nl the I wo pice tires of Ihe um- 
brella shown m nkos it pi 1 in licit l he nine 
o'clock appearance of the northern sk"t r 
changes from season to season. 

iAtnk closer and you will see lEiat (lie 
Min dipfK’i' l ( 1 1 ties through a ((uarler I urn 
arouml Ihe poleslar in three months. Atso 
you will see Mint the fimr main groups 
around the pulcstar enn be joined by two 
lines crossing nL right angles. 

A line from I lie dipper crosses llae pole 
.lob meets a spratc ing H '\V" or "M" about 
Ihe Snme distance 01) tlie t)(Jier sale, 'this 
"W” group is f 'assjoinda. 

Tito n( her Jiu e, crossing Lite lirst at right 
angles, runs from a smull group al the 
e:isl of the pole, containing the single 
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A TV, H 1 1 -| A I lLi'm.i;:. i mn;; i itc- 1[iu 
** -curvi.ijf laaihd I » ol ilic dl|>|>« co 
he- mnilr: inu^li longer l'lncc Ulc onit 
uE 1 li l 1 bow mitr on i. ho In Hi. hI.^i ii. 
lilt liaintlc, wills 111 i! rule cv(chl 1 i;hL 
atone 1 tia handle. A! tliiity ik’^ i uus 

J-I I net u l 3 ic rule l 1 01.1 Will lit i ij AiiUlHii 

B Tii li i id. Evjjitlltii. iii lha PiltiL, 
hold rli<- 1 )qw jlijnp; n line jniit- 
ii:p Ihu twD aiara on I lit side: a I Itic 
clEjtptr ncM Lite InimLlu. Pi nee On: 
■ ml of tilt i U Iii ;il Lin: filj.i 'where 


fin mile join g bowl. Tlic- ruler will 
|ioint out 4 bright Star fi(Ly du^r^cs 
fruisi L 1st dipper. Tliia is itegiilns 

To find the Guards-, ex I cud lhf 
^ Jinn utiove iht L.owl ul Lite- dip- 
per. Mace I lie ruler ptmte pita tine 1 
wiili nul nt flL-fn where liiirntL: jciins 
I'civl. Twenty-turo rlejllffea -iiljcire the 
dipper ni e u iltL 1 suiijfltB-Jcir Giiar-iSi 

TA T(i Jim! C-liSltr and ] |, o 3 Iiim. ? x - 

lehd i lie liiie of llit dipper's han- 


dle through the iiiiir (lfa^onally 
’iLMtss pic bowl. Hold did of' filler 
m: iFiis slar . 4 1 ! i I continue tine filiy- 
two tlegpet* st wlutlt po-itiE arc uyLcik 

Tci find Ptoe jt-tui, extend itie line 
J irsed 1 q rim I Cnsnor nrnl 1'otlus 
t '■'et'i i.y tlciLiees iicyetid them m iwo 
main si irs. H In; hiipliLei is Procyen 

T^- To Iii ill Altaic. ItolJ lilt i liter 
A atoiiB ji line frntn itit ttnr Wliui u 
the dip pec's Js.iji'lle joins til C L'Owl. 


bright star, Vega. lo a group of five west 
of flic |>olc. The five form the constellation 
Aunn i. The brightest of them is a brill hint 
yelliv.v-i.vh3i c suit named ( 'apdb . 

Tlicse four, one for ew'h season, eon- 
slilulc otir key groups. Using (Item ns 
Ij mil marks,, we can ibid all (Ik- slur groups 
at any Lime of (lie year, for some one of 
C lie m in always in a good position from 
which to run lines Hint will help ii” find 
LIil: oilier con.sLellalion.fi of Use sea son, 

j\!c.ilicc in l In: iltusl t!llfom> ffuf. ficH.li l lso 
1 1 i 1 1 pL: L 1 n ii i,i Use W arc ent by (lie third 
short white pa mil cl line, counting from 
l lie pole. Knelt of the spaces between 
these short lines, extending along on r 
Limlnu'lliTfi ribg from sitle to side, repre- 
sents ten decrees, 'flic dipper and HimW 
arc Gaels therefore about thirty decrees 
from (lie pole. If takes, six more iii visions 
to reach the edge of lin- i imhn. lf.-i — ninety 
degrees in all froitl (lie pole of our mini a - 
I urc sky Lo- iLs e qua Lor. 

At this point yoir may n sk . why caml. 
we make a measuring rule, m inked off in 
degrees, bold it up t owned the real sky, 
and Urns lira 3 alt l he other principal stars 
lsv Ibctr distance in degrees from the polo 
and from each oilier? Vo can, '1'liaL is 
just wlint we are going to do, but lirst we 
must know the length of a degree. 

Here i.s a simple rule (hot tells us ex- 
actly what we want Lo know: Any round 
object held ul fifty-seven times ils own 
tbnnieLcr from Uio eye, occupies mi angle 
of one degree. Van inti List: a button, n 
coin, or a dinner plale. 

Tiikc a copper cent and measure ils 
diameter ft' is exactly Hi rci:- fourths i?l an 
inch, llow far must ii be held from the 


eye (o occupy ftu angle: ol one degree? 
Obviously, Lilly -seven times (lm:e- fourths 
or forty-two ami three-fourths indies. 

To gel a satisfactory measuring rot!, 
hold a Iwd-IooL ruler at sink a distance 
from the eye that each one-half inch divi- 
sion will occupy the angle of one degree. 
To do Ibis G lie ruler iiuisl be licki lil'ry- 
se vcn limes one-half inch, or twenty -eight 
and (Ilte- ha If inches, from tile eye, 

IT w'o do ibis wiili n .d ■vd.r/d nilcr, lmw- 
ever, it is obvious that Urc divisions ni the 
ruler’s ends will be more than Lwunty- 
eiglii and onu-lnsir inches from [lie? eye. 
To correct this error we must bend l lie 
l wo-fool rule into a how and fasten if by 
tl S center Lo a slick Unit i* Ewenly-eighl 
and one- half hidies Inue, I Ltc n we shall be 
able Lo measure Forty-eight onc-balf inch 
decrees in any direclion Oia Clrd curving 
fimvl of the sky. Vilb if. you can find the 
angular distance between any two stars, 
just as a ship captain does v.'iLii his sexta.nl. 

To use your instrument, rest l he bot- 
tom end of lEie slick upon l Lie check hone 
bp low you I' eye, place one end nf I he I iOyv 
ruler niL one id Glie slurs, .mil rein! off 
llle poiril when 1 (Lie mlier slur ion idles 
the ruler. The observer hi l Lie il lustra l ion 
irf using his crossluov Lo meamne Lhi: mini 
her oF degrees bid went tlio shir where 
the clipper's bantJle joins tin: bind and 
ihc |kmt yf stsirs called ilie Guards. Willi 
Hie end oT the how ruler at tin: scar in 
the dipper, Lho Guards fall aL a point 
■about LwenL;. t wo depiers along i hj cilgi 1 
nf tlni ruler d'liis correg[nnidfi to iwonlv- 
Lv.'Oi lial f inches or eleven iinhe.-i nn (In: 
curved bow ruler. 

In making any instrument, 1 used an 


At tli-i rly- TaVt il Lg ills n I nn jj c hi t 3 1 ni 

bcybEiij V c gfl j-ij-u will Piri i] ASllim 

Q VO fusil r>cn«E>, CKlenit tlic line 
- ux.e-11 1 1. fiuilLrij; the Gujinli osl 

tltusi: unra. Al iurly Hiji; 
jilutiLf iifiiiL^; }.'<u.i Iii. a llmu.li 

TT J'b iiiul Sifiinrij oT Pfjiaam, cx- 
-*■ - 1 - I-filirl line Errjan Bjspii-rr’i pointcrK 
10 1 1nc |10 1 Cal .IT. At iluiirtcs 

tjCVtnul L Im: |>i?1u j'ivn fiiul fulh- bright 
KI.. 1 IS || I'isf ;it <hiir si tic is xlsc Sl| lsj.se 

ordinary hardcvarc sloL't: yardslEck and :a 
hall -inch dowel rod L ei order to see tlni 
divisions, when the bow rutei is he hi up 
agatnsL l bo sky. 1 nmcLjod ils edge .it 
two arid one-hall" inch intervals. If I want 
a more precise liioasurcrngnl, I turn on a 
IkLshliglil. and i idle the exact half-inch di- 
vision where the star Lou eh us Lho edge. 

Al nine p. in., aheniL lily lirsl of Muy, 
thy dipper is above ldn: polo wiili Wgj 
iilniosl filraiglil e.isl of il . About I he first 
nf August, al the same hour, the dipper 
hangs down at the Iff L of the pole, with 
Wga iiiyb above it. 

During May, June, atul July, Vega nml 
I lie dipper arc excellent finger [Kisls for 
finding all the other prmciiKil filaifi of tlie 
Hourly sunmni sky. N r uW YYllll I h o aid of 
your ciossIkw you arc ready lo go out 
j nil 1 1 in [ a few 5t lies. 

If you rend uv vi the setIos of six |KLra- 
gra])iis, lettered A. li, C, cte. f and look 
H I be dulled lines lettered lo correspond 
in ilio other illust rat ions, you will know 
L'XiiCllv lusw lu use your bow ruler in liiui- 
ing each st:i;' Then, if you have chalked 
upon your uni bretla t bo necessary lettered 
and jnunbned lines, you can lake it oul 
ii Em | use it us a memorandum of directions 
and disl :i lives, to bo ronstilled wiili lac 
aid of youi llashligbL 

If is ciisy to make a iwo-faccd slar 

■ 1 nil el ihal will show on one side the C011- 
sl dial ions in view in the M nr l hern Hciite- 
sphere h>T ilic sky ai a certain hour in Uu: 
evening, and nn "the oilier side ike gmups 
lo In: seen a l I lie same lime south of the 
diy’fi d junior. 

r J'o do tliis, lake a piece id heavy card- 
bmird iLiirleeu ioclivs square. Cut from iL b 
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STARS I M VIEW 

Look r .ry r.r 


Current 
Da it 


Nartfwrn Jfofft on 

STA 1 ?S E M VIEW 

/ PC' A ,'.'Ty ifctifii tVfrf J-’.-ThI' ■:'V'|!:Vr (Y 


/ V; 7 /A/ /A '// 1 o/j/r jiir // u 
/ V 7 /A 7 /A/ / ( 0 WlphfgS 


L" i ^ H - : t hIIK C] if i'jO circles. n is U>U| 

-V in, i H it Lo Id i "M i 1 UlC sIlHS a ml 
sl ;i i. i on :- on yumr etinvls by reference 
duiErnuvs, TRe clinris flue'll lien: 
mil ile (in IjhiL'k paper willi white 
t iL ti tii i k fell l - ri 1 1 f! on ^hiin pHper 
t-ffeciSve. 1 1 yim live in n cily nml 

{ v ,\yi.\) [q jvo to Lhc hmil'le (T mi- 


Then, using ;i cumitass and straightedge 
enlarge flu; circular plan ft shown on 
II id [lit li ini one- fourth incites 5 ii dianv 

rlc-T. t-K elusive (if Id. I n il IL around edge. 

The radial lines arc sixLy degrees apart 
Divide llie radius info nine equal parts 


fi 

m 




s 


j 3 j 


Li/- 

; -y ' b 



SS 


IP 


I 

1 

1 

■a .. ■ 

* 

jjl ju-ii ■ ■ 

• ■' 


l 

§§|| 


■ ■: 
id 

\ 1 









THE SURVIVOR Vo I . .1 


1914 


J ’HE SURVIVOR Vo ] . 5 


bilging l.lit: clmrrs. yuu lti ] i 1 :i- kc 1 lie pajju 
from i I li-F mAgo^im 1 It* n n office 1 licit makes 
photostat prinls ntitl Iwve foolli plans en- 
l;i rgcil lo It’ll -inch c t re I i; l f for ;i;buUl ;i. dul- 

U\r, (See pole on opposite pape.) 

When vucu' ( wti civcuktr pi; ms ;iif oiy- 
lai^i-d .l ! i i l: llifm fumly to Llio (w<i ui fl<?s 
■of tiio i fii-iucFi dfok, iS 1 - 1 1; i- Mhi' 1 hill l be 
mon l h i], "lines nm| I licit' cuity': pending lines 
nrc fxci c L ly opposite; Wlion llir disk is 01111- 
pkli", u"|iLu(' il in Hie liolo from which il 
U"IS cut. S[mrl|i;i|n i I lie fi , 

Prom strong (■^.l , (|boahl |1 tn h r I. Ilf two 
squai/u musks shown in Clu: small di sw- 
ings a i tc I pine,- i lion i In I lie square finnic 
h>T fiinlhonnl from wliicli yon cut ihe ijisk, 
villi l ho curved sides of llio mask open- 
ings toward I he top. Glue the mask winch 
lias I fin line IT opening ovn ! fit- C;irr of 
I lie disk ml wllfcli I 111". I lit; dippm- fi nd 
norllii.Tii polar stars appear. 11 v [Kiris 

IllilV al:-i> br kiSli-nod [iiprduT' i l 11 i lip: 1 

nr rivet? nr Ijy binding (lifir (alpes with 
ndhcisivp tape. Cut recesses at 1 1n; Lop nf 
tlic masks, ns shown in Hie small i Era whips, 
so Mini I ho | in io of lunuth will lie visible 
hiii (lie disk cmiUiioinp t lu- star cFiaits; also 
flit open mgs lit tlic sides of tlic masks and 
En center frame so you can turn the dial. 

The two masks now hold l lie link in 
place, v<?j allow it in revolve if reel y, As il 
l unis., the fourlh circles from the north 
a ml sou l.h ) joins should just touch l he 
lioriwil lanes. '3 Ills Applies In alt plflfoP 
near l ho hi i I tide of New York City, l Evil 
is, lor | y deprecs, north, fri making ibo 


si nr map tor a place ten de- 
grees north ot this, Urn in link 
opening bac-En^ jbe northern, 
horizon line lmisl Im exleiided 
downward until ilio horizon 
line touches ific fifth circle be- 
low the north pole, but the 
Ini l loin LHlftt of (he nmsk' 
o|iel]ing hax'iog Liu: soil 111 nil 
linri/on must be cut higher, li 
shuuhl jusl touch L hr: liflti cir- 
cle uhovc iht: sou 111 pole of I be 
sky. Opposite changes musl be 
mad g for n place ten degrees 
soul h of flic latitude <|J X uw 
York City. 

Vi ben yOLfr star clmr I is lui 
islu'd.utrn the disk slowly with 
thumb and liny my :md you ve i 1 1 
sec 1 1 1 c; slurs in view al nine 
o'clock at intervals of two 
Wefts lElruuglioul I In: year. 

Note Ilia l we see mon- of l hi: 
northern half of Hie sky than 
vc do l be southern, AL the 
non ii pcilc ve should see only 
I ho Northern Hemisphere, with 
Elio polcstar slmighl overhead. 
At l he cqiia l or wl 1 should see 
northern and southern halves 
of l he sky equally; with the 
north pokstar on l be nurtluun 
horizon, ami the faint south 
[lilies tar, Sigma Octant is, on 
tire southern horizon. The belt 


of Oiimt, which is almost e*- 
nrlty on the equator of the 
s kv, would llien pass user our 
heads during win Lee nig Ids, 

Now that you have learned 
En know some of the sky coun- 
tries by sight, you are ready 
lu gal. your first E Ini I Is from 
seeing thru ugh ,t magnifying 
glass oF moderate power mime 
of I heir pthu ip.i ponds of in- 
terest. The next. art iclc will 
give you ihe big! i spuls of 
tJj'L'ra Class Astronomy. Von 
will he surprised aL how much 
you can see through lL binocu- 
lar magnifying 1 en limes, or 
even 1 1< rough rm o|KM'ii glass 
magnifying Unit or four limes. 

I he great (.Inlfluo proved liis 
theories and revolutionized the 
accepted ideas of l he universe 
with tin: aid of a nnlu I e lose ope 
lb.it was no more powerful 
I ban is one tube of it modern 
opera glass. As 1 have said iti 
earlier articles, da Iterate cijuip- 
menl is by no means, essential 
[0 UfitlorSLn puling and enjoying 
the grandeur of the heavens, 
nature’s greatest show. In- 
dued, important discoveries in 
astronomy have been made 
vvilh just the kind of simple 
equipment 1 have described. 
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Amusing and Educating Spelling Game 

Provides Hours of Worthwhile Fun 



Whether amusing him- 
self alone or playing 
with other children, the 
youngster of school age 
will have 1 units of edu- 
cational fun wilh this 
unusual spelling game. 
When die rings are ro- 
tated in the frame, letters 
of the alphabet printed 
on the rings appear iti 
the windows cut in one 
of the cross members. 
The rings arc cut from 
heavy cardboard and flic 
frame, also of cardboard, 
consists of front and back 
strips stapled together in 
the form of a cross. The 
rings are held in place 
and spaced to align with 
the windows by inserting 
staples between, them 
through the arms of the 
frame. Opie Read, Jr., 
Chicago, 
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in (he aiittflspfiere, imi! fthwy \mier coriinitis 
diem Itfter inomeritni'v cfttllrccl uicb thei .it!-, 

& The development of those genus can hot 
t:i|-;c- place vriiWm Llie presume of jitius.jjti.onc 
r,oid, or^ n plHBpifrale. or jihfwjihom* in some 
form (if oorntfiinilioii, Wjilor. however much 
CuiiUimiimU! il n if fin* f.om tdiusplionis, 1 1 .jt;s not 
produce them, 

ENE’EillMESTS WITH COMrilESSlil) CL’S- 
■OiTTuN. 

V, c lmve ;it<i ,, :i ■:!■,■ given jl rm rive nf some se- 
maikiilrfe EX|H!i'iii!fn(ii Eiy !N E r. AEujl, li f IVmilw ii-b. 


What is a Survivalist? 

by Kurt Saxon 

Wlfill a person emborks on a course of action, whether it be a profession, 
hobby, belief, or whatever, a label is needed. Some people don't like labels 
hul they ore necessary for advertising and identification. 

TIsb lorm "Survivalist" is fast becoming a household word, it is mentioned 
consrantly on television, En newspapers, magazines and radio. Although just 
about everyone bus come across it, few really know whoi it moans. The term 
in r^lj-h] to die filvvt )inj<5n<'vd t iv evolved from the general phrase "bock to !he lander". That was used mainly 

^niii^riho 1 a ,n'l imv!' 1 ™- ecologists and conservationists alarmed at the growing pollution affecting 

[foinkl vnrifum nj ij il icul ions. Jlint have been sittg • guiltily ot life. 

g^cil df chis new- exclusive i^cut, A worms of 1 he January 1970 issue of MO 1 H EiR EARTH NEWS printed a comment by Gary 

v\].(jnmcnL: Iiils luifilv I.-- " Iiiii'k hy 1 V,C! uttu-cra Snyder on pollution. "The human race for the last century has allowed It's pro- 
d the Koval iMigiricccif, i;L t liilthonu Lo (Icier. . j j- , , J r 

mini; tnoic jumkuiliivlv the ctnri|jarativc dlVcr inf duct'On and dissemination of wastes, by-products and various chemical 

guiM-cKLon hiilI giinjiyv. dyr ; mid it v.-jlh it mud Substances to become excessive. Pollution is directly harming the ecosystem. 

IW w>m two Iin»cl!-Rr1 Elf j;m>].ow,kr 1t j 5 O | so ruining the environment in every direct way for humanity Itself." 

I.f timber Wc™ indies Fijumt;, (Fih- fm ^ ln lha som f lssue ' reprinting from CAVALIER, an article titled How to Make 
incites hfnu-L, oml sunk rluct fc-uL t»» iEic cwi rli, a It Your Woy r ' they suggested escaping to communes, "So the air is lull of crud 
i;^ gup tvns in side in the front siorkmlr, vliifo and the water tastes funny and the nine-to-five is a drag. You're tired of the 

t: r;“ «*«* ««* ■» *• wer. t o-b UmPB r P u»« e tv dm. 

(.telling j in ri v . Kiglur pciunds uf ^[ii.ciiLtdtt f '0rs. IWflybu the cominunss — with oil f hone fresh oir, sunshine, love end home- 
'■vcic tioiE t rented in tEHiTiner. mul tired, baked bread — are really into something. 1 " 

the cSiitl^ii.n'ufis icninc, n„,J mi nin^t j,w- TI,B . d dn t work out very well. There was an overall 

fectly d cur lucitcft wjih nmde iliruugli twill rttwsi hkommaedness but the lack of discipline and practical skills doomed most 
oftiinbEt, inMkhig il | uruu i(;nE»le for eiiMiUrH-kinji; Such projects from tfne start. Also, too many who joined communes simply 

l M ' |,( i ivfjo Tlirtmglt. in anuitici csfuri iiLicitt fum ^ secure refuge where they could smoke their dope in peace 

LooniH rit limber Jibont sisIfiLvn mclidfl ^rit[?iR- T . Jrr , r * n-ri h ». h-l* j . . . , . , T 

wtro sunk in tin; jTfHnul, ptreuFLiJ iflgctlitr, mul * MtJtHtK fcARFH NtWb had a great impact on the Urban Dropout move- 

pnciftTed sucDCHsivtly by notklrtces ut dii^ks of merit from ihe time of it's first publication in January 1970. They made millions 

ii.f- com trussed g-jt - hoiicmi, 'llicse os- aW qre of the possibii ity of finding o more pleasant en vironment and creating a 

} ,,, (JihcrV^jiemneiUMH „i«d, more 5&c ^ e and fulffl,,n 9 


orir l: a!-, tut |I> r wo. 


inreruM wm- tried hi tire .m me mi'l 111 'Hb early 70 s Don Stevens, who seifs books on self-sufficiency out of 

Fii; tei,b, h to ]'nive ilit int]n?i-i?iru n]!]iiktnidns Washington slate, popularized the term "retredler." The term obviously In- 

. iT 1 . . . 1 ■ I . .. . . . . .. . ■ s . . . . . - . . . i . 1. 1 .1 . i. . . T 


df wtiicb lIie gini-cvlldtl is c:i[iftble. 


di gated one who had prepared a retreat in I fie boondocks to go to when city 
living became intolerable, 

Tire re IS nothing wrong With the term "rotreater" when used fn it's proper 
context. But It is o buzz word to certain types, I |ust heard what might have 
been a joke about a general who hod On auto accident because he ignored o 
"Yield" sign. "Yield" was a buzz word to him, 

"fie treater" was acceptable to pacifist drop-outs of the MOTHER. EARTH 
NEWS School of thought. But to the more aggressive person it had strong con- 
notations of cowardice. 

1 certainly didn't like ftj since my scenario of the near future calls for ag- 
gressive measures lo protect mine from oil comers. A poem says "I'M build my 
house by the side of the road and watch the rest of the world go by," That ot- 
tifudu is fine for "Y on eaters'" but what happens when par! of Ihe world turns 
in to loo! that house by the side of the rood? 

The |J lie if 1st drop-outs and other non-invofved persons slmpJy leave the 
cities with no fanfare. They don't feel the need for a label because their move 
is not any form of protest. Also, tEiey don't seem aware that the people they 

The pacifist drop-outs and other nominvolved persons simply leave the 
cities with no fanfare. They don't feel the need for a label because their move 

one AMC EFFECT OPtjrFFRRfiSTU'COJbWOiti is not an V * or,ri P r o test - A, *o. they don't seem aware that the people they 
r fl ’ l]r - simply don't core to live near may well be o danger to them in the future os 

Acer "(iiii^ to M. Poucliet. ccrcjiin ruvs oT marauders 

E t . B 1 like ,hB boA-ta-ft.-Icnd.™, the ecologies, .he heaters and S ach, ^ 

wl,[|e other rsys nvo (tnjFt fnvmitblc! tv ihr. v * vohsts ore not non- involved pacifists. They ore not necessarily eager to kill, 
grcmtli ot' mkv05co]iic forms uf it ro^iubfo either, They are simply aware that civilization is cracking up and see the passi- 


ARSEKIOL'9 ACID AS1? A1 .11 V >[ 3-^. 

Tlig jjrsaiTr.itlrm of illbltmci) fur rriSUHl(itC , t1ii'- 
ing 1 1 in posos la a problem of miEirl ■ interest, in 
v Low of Tiri grant use Qf fEir^ sciIif1jliu-C t:s lLl s 
Arts, one method eoi^i^tiitg i:i the niltiiiEtm of ?i 
slight nmoiLint of arronioos ncik, or ainotiito *.<( 
soda. The um; of die former is, ho-vrennstv km>:o- 

1 ii;u i i icoil R 1 ii i r i : : . ml . i ■■. -I |-| : i : .if 1 1 :> ■ ■■.■.: " 

srntcitiili! y : jmJ tint of tlie E:i r I ct‘ oro:i>Eiiim1ly 

oLijeciionabie cn accnsmt of irs ,n Ik aline action 
n lief ring rbs n|j[rlica(iflit nP rlif! ntbonien. J-'u r 

:!; - ■ li: j ■!■-.■ .-I'. 1 1 , ' i 1 1 1- ill 1 - 1 i II,. IV:. if 

suggested th<!- Fioi I i iijt; at" tha smsumuLis at' id (r itb 
glyiiei'ine, in irhicli h iR|ni1eruiubi'\ nb :-t nlJy.v 
iitg (lie sol nl i on lo wul. nnd (o^toniJ frrr ik^iir- 
four tiouLs. a few (Lrf'])S may be rifl.lnil in the 
albumea. The same fnilsstanee r-;ui bn iuhl«l lo 
grirn-:ii , :iliir’, vnrtc, hi kI tjOicr fniisnmcc?, f> fn'' 
innr. foiniciitatioii, jinUefiolLun, ami l'ie <k ,i .: , l 
njviimt of fungi, It i^ilh of mui^e, be umb::- 
slooil tlmi niscuie in. this pi’e^ermtien is liijjbly 
iT/ji noilO ufi^ msd its use iv 1 1 Ei flab^tnnee? inCendcJ 
to he eaten in. ibereforc, out uf ibo question. 
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charnctcr. r i 1 1 m p, TvhtlQ light is aukl to li£ liusC 
Eiiictt fr.>r the fui trier result; sifter which come* 
the ted stjiv , then [lie vitiiat, the, liEiie, ijtu 1 1i red- 
ly the pretn. tJji tlic nmitrmy, far tiie dcvcl- 
d]iS]itnt &f vege(Ahle organisms tine green ray is 
best- litter) ; ne.fit to (Ids the Idue eisd violet, 
amt lastly ilia whim light; tiie mi ray liindel'- 
sng tlit development -of (Fiesie orgrtnisruH, An 
experiment of a similar diameter bus lOCClltly 
(seen made by' Mr. IVnkc til lOgfttd JO the effect 
of differently col mod tight iipcm milk’ tun) he 
informs ns that the general result of his e^peri- 
mcnls iritli this Substance corresponds mill llstssc 
mentiotkCtl hv M. Pouch ft. According tn bis 
slutcmcnfa, tbei funfpiid fiEnsncma trF i!?c rn LEky 
infnsirm exposed lo the green light were larger 
than tliosc of Hie other irtftisians f 'chile the trrui- 
cnoy to the formation of these filncaems under 
the influence of vellow light wjis hut feebly ex- 
llihltcd, although Bactrria wtrd very plentiful, 


bte need for desperote measures 1o come through with a whole skin. 

Tiie social unrest of Ihe 60's gave o great but delayed impetus la the Sur- 
vivalist movement. As discontent manifested in urban rioting, dashes bet- 
ween miltlcnf rightists and leftists, assassinations, etc,, the government 
threatened gun confiscation. 

Millions grew afraid of their government and felt trapped and helpeless. As 
their children were bussed 1o block neighborhoods, as their streets became in- 
creasingly dangerous and the quaiily of life lowered, they began wanting out. 

The WOUpODS oriented magazines urged prole&t on all levels. They also 
detailed to their readers the government threats as well as the overall urban 
dissolution. 

Some uf them used the lenn J 'r el neater" when suggesting thot their readers 
drop out. But gun-oriented types were more likely To sit tight than leave under 
the stigma of "retrealer." | am not suggesting that anyone put off leaving 
because of ihe term. It is just that they took a militant sland rather than 


C TJr.IZATIttX OF SCRAPS OF TIXXU3 l!?ON, 

Tlifi milled of ini Sizing scraps of lirmol Iron, 
devised Liy J Jr, AdoJpli lUt, is said 10 imhtvef an 
CKCCl IcnL pin puae, and to be ill successful apera - 
lion iu Tjvificiaa Sentinel tin-plait! establishments 
in ft’ew Vork. For tlifi- purpose in question ih<? 
scraps arc filarcii in Eorgo portornlGil copper v r^- 

F("K snr) staled from cliSm - In forjy minutes in 
a tank containing warm Imlirarlilorif ik.IiI, v.hcu 
(fie tin, Lend, and sliam fh c per cent. tif iron will 
be dissolved, The cojifnir drum if l ken lifted 
from, tlic add into a vessel of vratcr* tIlimi in in 
oiiq of alkali, Eiutl again Jmo mnlcr, when I lie 
ECTap will be found free from tin, and :tiny be sent 
to tiie puddling furnace. 

The lead may be separated fioin the soli n inn 
la die addition of sulphuric acid, mid the tin 
in ay _ be obtained in the mcJuliic state by bu- 
mcmiisE plates- of fine in tlic liquid. Tliiis rti- 
gjiined, it requires only lvnsliiiig in water to In: 
ready Rff ftielli ng and casting into blocks. 

'1'he ai3tuiicn left behind nfler lllie sci^ralEon 
of Lie li'l. ■■■: -I : : 1 1 i 1 e'li'jfly ‘■■ill ■■ .1 1 -■■ - -f -■ i : 1 ■■ :.!■■! 

iron, is said to l:c found serviceable iti pi'CjCL'v. 
ing limber ky impregriiiEkn], 

I ^ 52 1' MTV C'F THE PIG FRU.M ISJURV 13 ¥ 
(iERI’jlKT IJIT'JiR. 

'j’bc imiJiEssion i^ gctieraily piovalcni i.i (lie 
(,’n lied States that the npnrmon Elomcsiie pig is 
on c^pecinl oitciny of alt kinds of serpents, and 
i ha I it is c:i]«ililc of rccelvEtig 1 Lie bile of (lie rat- 
(IflSiiako and eopper-head w iibcmC ihe F!if;ls5csl 
pCfsonai iEicoftrtfiiicnec or injury. This name 
imnuiniiy from harm would Fcem to exist in oEli- 
er ooiuiirtes, as a iatn writer in die l^enclntL 
FiefJ remarks upon (lie fimditeRR of itie pigs Fa 
indio fur tiie cobra dc capelin, and stales that 
Stc Ilhs repeatedly *e*u them tn eoitJlirt. a ltd 
observed iiir jiig m be bitlcn otcr mid over 
again i n Itie snont and nbunL Hie fitee iiy ihe 
writhing reptile, and in n* instance vv iih die 
slightest ill residt to tiie agRYessor. 

CIIFAP SUBSTITCTH FOR DOFISJ.F IVIJiDOtTS. 
It is tngpested by 3>r. <3id(uiannj, iu n p^m- 

fd>lct yil tbs CArC cf Eimjjly tr? nild jl sec- 

ond net of (tunes of glnss, set in rat inner mbbc(, 
lyj a single Sa'di , audthua inclose u FCradun of dry 
air, n bout 0, 2 1 a &, 4 af an iaeb i bifk , 'J’iu; c ^CCSS 
of co$t, it is tnid, will he moie than eovai^d by 
(lie ceounmv of fiiet in wintcj'; and at E10 D T 111 
smurncr, a jnnifi tbu* pnJteeted will reniain nine 
degrees cooler rbmi when Siqiplied with ordinary 
wiibdoas. The plan is ulso 1 ndvuikttlgeouS for 
hot-beds, etc. A good liard quality of glass, 
(bat does nnc become dud by dcconLpossiltnii, 
must bo Fcieclctl, cs-pceially lor n soircbern ev.- 
p'jsurC. since the inlri iyr faces cax not be dc*n- 
cd. It is hecessftrr ulse not only that the glass 


retreat, 

in lale 1375 whan starring THE SURVIVOR, I coined Ihe term "Survival ist JJ and 
used it in the first Issue published in January of 3976, In THE SURVIVOR l have 
been urging decent people to ebon dan urban blight and take their loved ones 
to a safer environment. 

My iCfttl h3S been catching on and now those offended by "rotreater are 
quite satisfied to call themselves Survpvalifits and move oul'. It has turned aul 
lo be a ward anyone can accept as a label if ihey want one, 

Even sn h the media is generally dawn or urban dropouts So they have been 
giving Survivalisfs a bad name. As you know, the media is part and parcel of 
the Urban Establishment, It follows that anyone unwilling to stoy in the cities 
and support the Establishment and it's hordes of dependents is some kind of o 
kook. 

A while hack, Boyd Matson, of the TODAY SHOW called with the idea of in- 
terviewing me. When he found 3 didn't wear a camouflage jacket, a beret and 
carry a burp gun he backed off. 

Suttie time laier I saw the segment he made to describe Survivalisis, There 
was ci flock of aboui a dozen turkeys wearing camouflage jackets and drilling 
wilh rifles in the Oregon woods, 

I didn't know them but t could tell they were urban clerical types fantasizing 
playing soldier. They said ihey had a cache of food and weapons they would go 
to when the collapse came. In the event thot they could get to their cache they 
would find lhal roughing it might be □ little border than they thought. Also, 
with such a Mickey Mouse setup ihey would run out of supplies in no time. 
Then they would turn into the same kind of predators Sbey claimed to be arm- 
ed ogainst. 

Do rlol bG surprised when you see Surviyalists portrayed as idiots and fear* 
crazed kooks. The sorriest was the Lou Grant segment titled The 
Survivalisis." They hod a nul in thot show who, during a California flood, stole 

0 roll of plastic at gunpoint. He had his kids armed and waving their weapons 

01 anyone who came around. He also used a phrase from one of my editorials, 
"Those who plan to survive deserve to survive." 

So they hcFtl rny material and used il to make Survivolists look stupid and 
dangerous. They don't all da that but don'i be disturbed when you see such 

depictions, _ . 

Although everybody use?* is today , I figure since I mode It up ] con olso make 
up It s definition. 1 certainly didn't mean it to be used to describe predators. 

My rlcfiniliQn of o Survivals is o self-reliant person who trusts himself and 
bis abilities more than he trusts the Establishment, Insofar os ihe Establish- 
ment is deteriorating, the Survivals prepares to leave it. 

There ste same who call themselves Urban Survivolists but 1 consider thai o 
contradiction in terms. To hole up in on apartment and expect to survive mobs 
of starving rioters is silly, imagine utilities cut off or blown up. Add police and 
National Guardsmen fighting urban guerrillas, firemen letting whole blocks 
burn ond ail exits being cut off. 
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A real Survival ist would move out of Ihe urban area to a small town while 
there is still lime, I can't see how a Survivalist could live in a city in ihe First 
place. 

SO if you consider yoursell a Survival ist and want to tell your unborn grand* 
children about it, got out of the city. Move to a small town and become part of 
(lie community. 

When the worst is ov^r you might have seen some turmoil and even driven 
away same urban marauders. But you and yours will survive with dignity and 
with no regrets. That is whal o real Survivalisf is. 


RliOliltl te perfectly jwjlishcd, nml nut he Foiled 
in |'Liiriij|L; Lr in, hiLt, since else flir inclosed miglil 
e o tie dry, ihe pjarinp; > Imu I ■ I he dune wlitn rUc 
iLir !i: l!ic enndjimn in that rejsfiftrt lec 
try«Eflls f of eourM, t»evsT form cm aitcli wiu- 
d<>ws. 

MIUOUSEIION FOR TE1F FK F.T EM RaeIAVAY 
travel. 

A writer ill ihe dAnjVW 7 >\wi 
tcTlhs to til* fatigue of the- tidbit produced after 
ji long railway journey «£ due mainly to th* 
tTvinlding motion n T ttirt filler under cha feet, and 
slaw time, having so Ififfisil considerably from 
rlsia cause, lie was indncral to try the experiment 
, , I l:-" -i ■.■'.! I- n ■ :i : I i r - 1 1 1 - i- : 1 1 :■.■■ :i 

ntfwil. This uiwJTVcned so well ihnt lfti Ecus never 
IraVtltJ without, ei:>£ one in tine way, nnd hua 
found the effect m t>if !L rctrUMf^ahla Lin jm Ov.’snFasS . 

CTtFF-Ti COLOR J.V FJCTT-KS. 

It js said ill at tv imparl an (JiKlkjnl grwn 
color to pickles they must he fiinr covered lvuli 
lulling lint salt-wnlcr, mid after a shnrt time the 
u tiler pOUTed off and I hr pickles drained, They 
itre (lien 10 be placed tn an cnillicri put and ctur- 
creLl with 1 :■ i > E ! 1 1 ■ ; r ■>, incf'iir, r 1 pul *m, ami 

lj 1 1 \v : -, |:' 1 . . -J .r III ; S: (■■■- ' I li I OH 1 'll ■' fill fi 

| r >hjr time, Hi* vinegar hems poured nil every 
day, heated rn boiling, and mined figntm lijk in 
tiLe pact tc-K. This is to he rosiiirmcd andl the 
color is ft beautiful green, The vinegar used iri 
Ales process is then to he [^iired oft mid reduced 
hy fresh, m id the jar closed 1 igh( ly. This met h - 
od of coloring is perfectly liai tELlrss, although the 
result. jfJ as bl ight a grccsi 0$ that of verdigris, 

PHYSIOLOGICAL ACTION of aconite. 

Messrs, (irelmut nml lJm|utoiKl have hrert 


lately prosecuting some inquiries inta the physio* 
logical action uf nCttm"ii>[Jr Amonj^ other Cs- 
iJCriinoiblF, (hpy injeeted one - twentieth of tv 
miili^mtn under the shin of the tMltk a fro£. 
Thirty rninuLe^ urterwnrd (he acini ic nerve had 
comnhldj lost its motoric ity, though the niasdes 
of the tlii^it coiumcted w hen atimulaUid Uy AU 
induced currentj atid (tie Jneavt heel regularly. 
In atmthcr CKpertroent one log of the frog was 
Lied so UH tv nrrCsi drcnlation, a tid tlin frog thest 
poisoned with aconiiine. "Ah ihe mol or nerves 
whirls received ihe jKiisoned Wood losl tlLesy 
physiological propcrtk'E > vv hilr thy sc of die pi'C- 
nei-ced Li tub reuusoscd c^riculilc, 

Tsom these results it appear^ |hnt small doses 
of acrnriirine are analogous I'lEVsiolOfijoid rci- 
snltiF lo cstrarine in destroy trig the motor power of 
llte nerves. A dose of cmc riiiHigi um of ftconi 
line f however, injected into ft finsp (twenty limes 
as much as that used ill (hn lirst experiment) 
com [del ftty arrested ihe action of llie ventricles 
of tli* ImaTt, the Cnricks alone con trading fee- 
hly ; the CKcilnbililj' of Ihe motor nerves cou- 
tiriued for a lon^ time id (liis case, and (lie ani- 
mal continually moved , spool aneonsly or con. 
V u Lsivcly. Dy micm;ro[>ic. cao rt i i nat ion of nnot h- 

nmmmmrt-t— ir M mt wiw' i i ■pip ■■»■!■ 


cr frog similarly treated, it was found that in 
cine m in Lite, and ft holt' the arterial circulation 
ivns Hindi alachoned, end in 111 rcc mi [Idea had 
completely ceased j. (he nerves did not lose (heir 
mo tonicity, hacmise, thictigli the cassation of cir- 
tuktioi), "they did not COUte in contact with the 
[ifliaon, 

Ju m animal i is tlie dTeet? of the poison show 
ihctusclrcs nitnc rajildlyj utul aic more clillicti Lt 
to arnilyac; a milligram of aconitine injected 
into a rabbit in which artiheial respiration waa 
hept UP w ns found, afttr lialf an hour, to pre- 
vent the Ftiiatic nerve from prwlnciajf eonlrnclKin 
of the rnELScles, alt ho ugh theac had prc^ived 
ill eir contract iiily. 

MlMD IN 1jO\V?.R ANDIALS, 

I >r, Ijander LiadsftV, ill HU essay just published, 
which has excited some attcution, takes (he 
grooEtd that the mind of the lover ansmak doc* 
not dilTer hi kind from that of inan, n.ad that 
they ]iOS--ics5 th* some atTocticms f virtnca, moral 
sense, nnd capacity for education, and are liable 
to the same kinds of mental disorclera. 

Continued on page 1919 


CYCLE, 

f>nt‘ uf tnir ii i ;ulors. W. J, Sljitlory, of Enis* 
wnrlh. T;i,> 11 jsi'ft :sn oli3 hicjrelr for mimlisi: 
fl m niji l( l0-u>h .ircni'nifoi'; ho Sfiys: 

tk Thu front forks of the wheel nre securely 
hi jiretS !o the wsill :iml I lie h;l( k forks lire 
t lii'fi bnu-cti nj » sit as to hove the luiek wheel 
rlriir Hie Floor ;ihoi.it 3 in, J h(' ^enerAtor Es 


set Ej or 6 ft, ilistmit. To keep the belt tilfht 
it slitlhiK hrilee e:in he niAile ami worketl hy 
A M(Tr\V. 

*T have one of these rl^etl up juuI it is 
just tiie thing for charging sinnli Htornge 
Lnlteries, running sitmll motor nml for jiEI 
experi mental Riirimsrft whore light power is 
minimi for n fthort time.” 

f-4-4 
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How to Build a Wind Vane with an Electric Indicator 

Popular Mechanics — 191$ 


Quite often it is practically impos- 
sible to ascertain the direction of the 
wind by observing an ordinary wind 
vane on account of the necessity of lo- 
cating the vane at such a height that 
it may give a true indication, By 
means of the device shown in Fig. 3, 
the position of the vane may be deter- 
mined without actually look i tig at the 
vane itself and the indicating device 
tnay he located almost anywhere and 
independently of the position of the 
wind vane. 

The principle upon which the device 
operates Is that of the Wheatstone 
bridge. The position of the moving 
contact A, Fig, 1, is controlled by the 
wind vane. This con tael; is made to 
move over a specially constructed re- 
sistance R, Fig. 2. A second movable 
contact, E P is controlled by the observer 
and moves over a second resistance, 
identical with that over which the con- 
tact A moves. These two resistances 
are connected so as to form the two 
main branches of a Wheatstone bridge ; 
the points A and B are connected to th^ 
current-detecting device, which may 
be a galvanometer or telephone re- 
ceiver, and current is supplied by a 
number of dry cells. 

In order to obtain a balance — that 
is,, no current through the receiver— the 
points A and B must occupy corre- 
sponding positions on their respective 
resistances. If the two resistances 
over which the points A and Ft move 
are mounted in the same position with 
respect to the cardinal points of the 
compass, then the points themselves 
wilt always be in the same position 
with respect to the cardinal ^ points 
when a balance is obtained. ’Hie ar- 
row head oti the wind vane and the 
point A are made to occupy corre- 
sponding positions, and hence the po- 
sition of the point B, when no current 
passes through the receiver, is an in- 
dication of the direction in which the 
wind vane is pointing. 

The principal parts in the construc- 
tion of the device are shown in the il- 
lustration, and the following descrip- 
tion of their construction may be of in- 
terest to those who contemplate build- 
ing the Indicator, 

Procure two pieces of AH 11 - hard 
riibbcf + 114 hi, wide by VA in. long. 
Clamp these, side by side, between two 
boards and smooth down their edges 
and ends, and then file small slots in 
the edges with the edge of a three- 
cornered file. These slots should all 
be equally spaced about in. apart. 
Have the pieces damped together 
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while filing the slots ami mark one 
edge top and one end right so that 
tSie pfeecs may be mounted alike, Mow 
procure a small quantity of No, 20 
gauge bare tnanganirl wire, Fasten 
otic end of this wir? to one end of 
the pieces of rubber by winding tt in 
and out tli rough ihree or four small 
holes and then wind it around the 
piece, placing the various turns in the 
small slots that were filed in the edges. 
After completing the winding, fasten 
the end just as the starting cud was 
attached. Wind the second piece of 
rubber in a similar manner and make 
sure to have the length of tlie free ends 
in each case the same. Obtain a cylin- 
der of some kind, about 9 in. in dianT- 
ctcr, warm the pieces of rubber by dip- 
ping them in hot water, bend them 

a rottnd the cylinder and allow them 
to cool. 

A containing case, similar to that 
shown in cross section in the upper 
portion of Fig, £ should now he 
constructed from a good quality of 
tin or copper The inside diameter of 
this case should be about 1 in r more 
than the outside diameter of the re- 
sistance ring R, and it should be about 
3 in. deep. The top C may be made 

curved as shown in the illustration, 
and should be fastened to the case 
prop t by a number of small machine 
screws. The base of this case may be 
made so that the whole device tan be 
mounted on the top of a pole. 

Mount a piece of ^-in, steel red. 
about ^4 in, long, with a conical hole 
in one end, in the center of the bottom 
of the case as shown by M, A number 
of supports, similar to the one shown, 
should be made from some *4- in. hard 
rubber and fastened to the sides of 
the case, to support the resistance ring. 
The dimensions of these supports 
should be such that the ends of the 
piece of rubber, forming the ring, are 
against each other when it is in place. 
The upper edge of the ring should be 

about 2 in. above the bottom of the 
case, 

Next, mount a piece of brass tube. 



l’( [In, Vine 

D, in the exact center of the top and 
perpendicular to it. A washer, E, may 
also be soldered to the top so as to 
aid in holding the tube. Procure a 
piece of steel rod, 1% that will fit in 
the tube D and turn freely. Sharpen 
one end of this rod and mount a brass 
wind vane on the other end, A small 
metal cup, G r may be soldered to a 
washer, H, and the whole mounted on 
the steel rod F m ari inverted position 
as shown, which will prevent water 
front getting down inside tSie case 
along the rod, The cup G tnay be 
soldered directly to the rod. Make a 
small arm, J, of brass, and fasten a 
piece of light Spring, K, to one side 
of it,, near the outer end T then mount 
the arm on the steel rod so that it is 
parallel to the vane and its outer end 
points in the same direction as the ar- 
row on the vane. The free end of the 
light spring oti the arm J should be 
broad enough to bridge the gap be- 
tween adjacent turns of tv ire on the 
resistance ring. Four bindings should 
then he mounted on the inside of the 
case and &1] insulated from it with tire 
exception of number 1. Numbers S 
and 3 are connected to the ends of the 
winding ami number 4 is connected to 
number 3. 

A second outfit should now be con- 
structed, identical with the one just 
described except that it should have 
a flat top with a circular scale mounted 
on it, and. the arm L should be con- 
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trolled by a sn] all handle in the center 
of the Scale- The position of the con- 
tact R may be indicated on the scale 
by a slender pointer, attached to the 
handle controlling the arm L. 

Continued Erom page 1917 

jfd'ntTii or amyl. 

Among 1 Fm ivjccnr n.^1 ■ I j r ion k fo rlim wntarh’ 
mwUai wliiclL promise CO In! of" vulnc sit eIk: 
lirr-'iLnurnt uf (Si^ensc. one uf (lie 1110*1 i in rinj.' 

5 ? thsj nitrile rtf rtmyl, cfnti of flic- n n mtrOiES jji'Otl- 
eu’-I's cif coul-hir. If foiir or Jii'o iLrojiii nl Hi is 
suliAf ntvg be sprinkteil cm cl iHirulkGrL-Iiicf Atnl 
iitiuilcilf a sensation of profit fullness of die IhieuL 
lh (3Ji|jci-iein'Ctl 5 neeompitniecl [>* ji pricking of 
rln> skin mid rgdncsa of die fisCe unil cm' 4 . mnJ 
if <;c>n tin hod f>L' :my consul LTittlv time, ionf*- 


Foiir leads of equal resistance should 
be used it) connecting the two devices 
atid the connections made as shown. 
An ordinary buzzer placed in the bat- 
tery circuit wjj[ produce an interrupted 

ne^s is lost for a senson. It is snitl, ligwcvo', 
r!;:it tills npplii^riori w i 1 1 [H'cvqiit :l ilurgfl tailed 
atrofl; of mi cjiileptK' fir, if Lhc pnlioitt is Audi 
eic’ttly ir-v.-irc of its approach ro apply ilir; remedy 
in linn?. J t ss iibr> ; is sr:i i ■ I to ho vgi-v acrdectiUlc 
in preventing fttroeks <?f u^i I lIel-t ton scfpi cn t iijimi 
ItctirUlisensCj and even of angiiiii peci-DirU, stop- 
pirljr both nt once, uml possibly tarirliiij; to re- 
duce rlio violemw mid frequency of the attacks. 

1 1 a ■5i'r. , ondn i v ellccts me considered not nt idt 
injurious, mid the dusc of four [hops is Suid [0 
In: perfectly saftr. 
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current through the bridge circuit and 
a balance will bt obtained by adjust- 
ing the contact point B until a min- 
imum hum is heard in the telephone 
receiver. 

HYDIiOfJltOMATJE OF CODEIA, ETC. 
t-ew siilxst Alices cif tbo vegetable kingdom fi:r- 
ni.^h so extensive fidd fur investigation. os opi- 
lim, JVKt we seem even yet to be fur from Itovjng 
determined all its £Linpla constituents. to SSv 
llOttiu^ of the comliinaliooa whacli lEtisstj are ett- 
pable of forming with one ohiss of bodies or iin- 
Othfll'. En the course of Ah elnboruto incpiirj h-y 
J?r. Wright upon the uctimi of hydroeliloric jullI 
hyilrobromic adds upon oodeift mil morphine, 
tv.'o of these opium l>odtes, it was nscnruiincd 

Continued on page 1922 


Marble "Croquet” Js interesting Indoor Game 
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ciiild yen and adults 
Mike will enjoy Ibis novel 
marble game, which can 
be played on any flat sur- 
face such as a floor or 
table top. The game is 
somewhat like croquet, 
the object being to shoot 
a marble through eight 
cardboard wickets, the 
winner being the one who 
accomplishes 
plays. The wickets are pieces 
hinged together with tape 
Each wicket juts 
lower side* Iriangul 


er. Each piece is set in at a slight angle 
\ and is hinged to one of the wickets* a 
”1 tab fitting into a slot in the opposite 
wicket to lock the piece in place and 
help make the wicket assembly rigid. When 
not in use, the assembly folds flat for stor- 
age, Hides of the game arc optional. One 
shot in turn is the prevailing rule. If an 
this in the least number of opponents play causes your marble to pass 

of cardboard through a hole, your position is advanced 
■is indicated, or penalized accordingly, and your next 
a centralized hole at the play is resumed from that point, 
ar pieces of cardboard R. L. Ralston, Jackson, Mich- 
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finffirs, Tttiu'j-. itirtf 1'tin-r Oh jftt.i Tmtutf Uf 
harry H Qusutmfti Can fir jLjth- into \ fjput-ufitA 
f 'l/r I'o ftrrwiut; f M&Tiy Hnwinaiiu jf il.Yftf) ItlH'HtS 
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( Aids and IrLnds 



WISH I had a r lir'inii 1 1 luburatos V, 
bill ] nil'! a fin i'll it," mure I firm mir 
iv otl I d - 1 ie home expei insni I it lias 
I old me. They share Mil 1 pupuilar 
idea Min! tlnriniH.fi>' is necessarily an ex- 
|H?llftlve hobby 

If needn't, be. Katmafly, il is sensil spti 
Mu enjoy !hc convenience of Hie fine ec pup- 
il lc i H ( bn { supply houses can provide, if 
you have 1 he money In Spend fm it. Von 
might br surprised. hmvcVn if yon l purse 
is limbed, to t fisc over Flow mueli e»f iFie 
apparatus you need tan be nsseanhtnJ H 
liltfe nr nn cost from odds :mh! ends. I'er 
Imps il may not lie an profeftsioruiMunkiii# 
ns some Mini ynll have seen, b'.il il works, 
and Ifinl is llm mum thing you arc inter- 
esfed in. Later on, if your ii names nllov: 
vfiti lo ndii mitre rosily piei.es of lenrly 
iiTidi 1 equipment , lEie expo lienee you bnve 
already hail with inexpensive Fionicniadc 
appa i : i f 1 1 will guide you in making wise 
selections, 

Vdin own In tine will Yield ;i v;iiic:ly nl 
objects Mint enn Lemlify he i raiislm'ined 
ini o useful Inburibl ory uaxissuiies. Hollies 
id every description air 1 1 ensure I rove, foi 
they may be cut apart. by mcfliuds de- 
scribed in previous ariides of I Isis series. 


anil used lo make :.ilJ soils nf apparatus 

funnels. erVHhdlmnjr pjuitfs. pneumatic 
troughs, condensers, drying tubes r>r tow- 
ers. nnd reaction r ha in be is. Discarded or 
broken glass "st.raws,” Ihe kind used for 
Ripping beverages, make useful lubes for 
eon dire ling Jfpniils and gusts, Corks nr all 
kind- 1 . ■'! n 1 1 Of Id teuylfis of iiibbi.'r tubing, 
Eire wm r h- while finds for rm amateur clictn- 


PHOOV T r E AT AMMOIOft 

CjAS wile, bcjish 

Wli-c-n -i nc»t n i i on «£ inrimnui- 

m lit M'-UfO-te is heated gen- 
tly in i? ftaak. nminnnin rrna ts. 
rol nil sd.'l A I i i A I f-d mate h 
lie I cl M ltn: Vullut of OiC 
n.'i ^ V ij'nUc-q ’li<; [j.ifi t*. it 
tirc.-ikie rlitwii iiiOj ri i 1 ^ i« 
m'mI 1- ynlroa C IIj l)|f lit 1 1 er 
kinrjiinp;. The Itnntnr itlun 
Scaled is ;in flle-filtoJ lama 
ft Led wtlll n r: li i ii I ■! rn.iiSi 
fi om a Ltir , as rilnnvii liulitiv 


ist ransacking (lie household cupboards, 
Iv.'oii unlikely funking nl^eris are oof to 
be passed over loo hurriedly — a pair of 
letter scaler, fur example, may conic in 
liaitdv foi weighing mil ehemica In. 

Tn store your supply of chemicals., you 
will need an army of small, neatly Isilmled 
vials rjr (jodlcH. Wide- men flu'il IhuMIcs 
should Fie used foi 
solids, and snuli 
msi voEiiulisc: jai'S will 
sctve i he purpose. 

\Y;ish Fin 1 inner lin- 
ing of waxed cant 


board, under the meliil tap;, but du not 
discaiil il, for many c:liemic:a1s would al- 
t n rk I. he I jn it rn g I n L , i nn I F-]i tci i rt I ic; r] f nj t - 

ties arc preferable for keeping lk[uids. 
Ordinary corks may lie used Jim bellies 
cun E aim up; substances that do not aifEick 
cork. G fa 55 “Stoppered boUTcs writ Fie needed 
fur a ui mourn in hydroxide 1 , iodine in crys- 
lals or alcoholic sol u l Son, ]>leadiing penv- 
< 1 1 ■ r . and I lie in'ids. Lye, ur fjodiutn hydrox- 
ide, cannot Iw kept in even a glass-slop- 
l>e red fug He, for (he slojiper will slick; 
n i-ubFier -if upper should therefore Fie uned, 
or a bottle may be fitted wft.Fi a cork tlial 
has Itoli weighted aiui soaked ii^ molt.cn 
paraffin, 

A raitl on the kill lien anrl tire family 
riled re iue chest will help fill your botlles 
wifi i chemicals, ii you ran identify I lie 
ones you find i here under tFieir various 
aliases. The baking soda on Ihe kilcFien 
sFielf is sncbimi I licEU'Sninal e, while sodium 
carlnmale can fie recognized as washing 

soda or snl pcnia. Ivpsnm suits tiruvide 
magnesium sulpiuitG. BlcacFiing powder, 
sometimes labeled chloride of lime, con- 
tains calcium lay pur hturife, F.yr sUptlKcii 
you ivilli sodium hydroxide, alum with po- 
tassium aluminum sulphate, and sai nm 
in on hi wilh mil i n on turn chlori<Fc, Table 
salt consists princi[>ally of sodium chlo- 
ride. S’inegar, which cunlains a colic add, 
earn be pressed inlo service when a very 
weak arid is needed fur chemical cxpcii- 
i urn is. PreripifEiled chalk is a form of cal 
duni carbonate. Familiar c he mi cal ft Unit 
travel under their right names include sul- 
pliur. 1 1 1 at r t in 1 . boric (or borneic) acid, 
carbon lei in chloride, nod denatured alco- 
' liol. Ammonia waler, nnr llOllseFlold am 
monm. h niuinuuiimi liydlONkk" while (he 
com me rein! form is- not a pure um L , it may 
lie vert lie less be used successfully in mnny 
clicnucal experimciils. 

A very strung and pure solution of am- 
monium hydroxide, if needed, is easy to 
make. When ammonia gns h bubbled 
through water, il dissolves, combining with 
1 Fir? water In Form ammonium hydroxide. 
Ammonia gas for 1hi& puijjofte may be gen- 
erated by heating an alkali and an mum on- 
ium salt in a Hark with a sum I' amount of 
water. Ordinary household lye,, so sodium 
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fiydmsiiFr, will serve for the afkall. 1 
annuo nium 'nit may he either Jimmnmnrii 
S 3 1 1 [i 1 1:1 E c> or nmmrjniiun chlnvidr ; hulh arc 
readily obtainable and very iiiL'xju'ifsivf. 

'1 In- :i i ii i m i ki li :t w i :i I i j 1 14 (husk in 1 1 fi h 

iFiefe subs t a ners iirv 


pfneed f-bonhl bo fill oil 
with a onc-hole si upper. 
A glass lube lends the 
gas In nil orillef under 
will or in ii narrow vi'S. 
scl, sue Hi ns an idicc bnl- 
(le. Keep (be water roll I, 
Fiy standing (lie bo I lie 
in a can or jjjir of waler 
and ice, as the forma 


a ]i n v j h o Tunn 

' I n | r iT'nv t Vj i P i‘ | t 3 ;i SilM 
frr.m R:i;;cn r n I ed 

■ I, i I rj I n h j ir :ci ui y. y i ii i 

rnn make Pi as fimplr 
di y mi r PirliT. i.iauip:; 
■r?l" <t^si i \ f n ( f a (ailhy- 
(Ermpj) r^lciirm gIiIq- 
1 1 ■! r - mi c ■ 1 1" »1 I <i pin- 
y i'l c 111- iiv I ’is; ncl'dit 
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GLASS TURF. 

6" TO tl" LONG 
!4" TO I" I.D. 


Olajs r LIKE 
AND STOPP-EFl; 


( irsn of ii rh'onjr solo I ion 
would ollierwise I jo im 
pc tin 3 by I he ficnl i?v- 
velcgi'etE as Ific ansimmia 
gas dissolves in Ific liquid 
1 f ini t he flnsk, mid you 
will observe Ifiai cup i urns 
qUnrtljlies of timmonta gas are produced, 
llnbldescominp From (he mil let lube disEifi- 
pj;m in Llic water ri( Ihr sliiil however, be- 
cause l he gas dissolves cumplrdofy. I Fir 
wntcr in I fie bottle i? well saiuralcd willi 
1 ho gas when a strong odor of ammonia is 
produced by bubble?' esrnpmji From I lie 
liquid. At this point, you may remove l lie 
bid lie and subslrlule aim l her of Fresh 
war or, if more of I he solid ion is desired. 
Wooden blocks will serve ns a it? I for Lbe 
bullies, and may be slipped out when a 
hot lie ;s (o be changed. 

I dl her an a mm on r- 
iiii i hydroxide solnl ion 
prupunxl in ibis w;iv, 
or ordinary house hold 
ainniHiriin may lie Used 
lo demonstrate Mint 
ammonia g:ts will 
bum. Pbuc w liii hever 
sol u r i on you i house 
i n a lla?k that is filled 
with a one- hole slop 
per, ami heal it i anli 
on sly. Tli is itIoeiscs 
I In 1 a liiiiiipniii ir as. 1 f a 
glass lube is placed in 
the cork, a lighted 
match liebl a l ins up- 
per end wilt kindle ( lie 

escai )ing vapors. The an in io nia I weak s flow 1 1 
in (if I he substances of which it is composed, 
nitrogen ;md hydrogen, and (he latter burns. 

J’ho solution used hi tins comment 
should be healed very genl.ly, fspuciaHy 
whim house fmld 

ammonia IS used, as many prosonl-diiy prep- 
nralions will foam nr fr'db. A Sf'iimn hum- 
cr Unmrd very low can he employed, If 
yon ha vc no tilt*. supply Id your dlflilicill 

\v mi k I ii 'i li Ii, an all .lml I: will do i U d\y 

In fad, an slU-oIimI lamp is a mo it useful all- 
around source of beat in an an ml cm laborn- 
(orv than is generally real bid, IV bile Lise or- 
dinary tyixr furnishes insufficient heat. for 
many cliemleal c^xrimdtls, lliis ilrh'd is easy 
lo remedy. A lin can, suitably cut to nerve 
ns a shield, will prevent the loss of hen! 1|f 
Lhe SUiruundmiF :iir. Itemovr IliC top J| f t f" 11 " 
can, nr cut a wnv 1 lie emlHtl [imliini l« with 


in halt Hi inch ol I fin onLi-f timj I. Fic ladcr 
lirneefhird jovcf isinie rigidity. UeLaCfi I fur 
w h' 'In lio) loin id I lie rnu, a nil oil deeu nol i ln-s 
in (be pidi'^ tn admit air for combustion, \V 1 1 n n 
Ihi^ ntling Is |il:ired over I lie I :i ni |>, I In.: beat 
H L'r.»m im I riled where it i-=; needed. Scvehll 
layers of nstir^tos pajics - , ^rrappiul a nun id Ifin 
Upper p;ul of ilm ran imd ci'inenfeiL ncer 
willi rlilnle wclcr-jdii^. ^nlllLirm, nill further 
redmre I Itfit loss. V ?c|il;in: of wire screen may 
bi? placed Upon the tof 1 nf Hie can to support 
a beaker or flask. 

A / flKN you use sn ordinary nlealsnl I amp, 
V V rfw cork, whirl i I'a mos I lie wick, rflen 
rafcliL’s lire. This may fse prevented by | dn-r - 
inn n washer or dtsk of bright tin arnmid 
the metal tube in .which the wick | misses 
(In I'Oj'.'i I be fork. The sfhny metal refleds 
llic hCAl of Lbe flu mi; anil also acts ns a Cool- 
iin: fin for I he liflu'. It is easily mnovcil when 
l lie idass snuffer, or cup, of the lamp is io Eio 
replaecd. iJenalilred nkohol is Lbe first fuel 
for sin'll :i lamp; nllicr kinds arc expensive, 
or, like rubbing alcohol, contain senior. 

fn the list (if chemicals, available in any 
home, even safely mulches migfit have hern 
included, Their heads contain potassium cblo 
rate, from udiirh you can libera Li» chlorine gas 
In order lo oliscrve ils interest inj; jiropcrlics. 
I ' lie o uanl i I y of chlorine pns i itch I u erd is si 1 1 :U I , 
to fie jure; hut ibai is just as wdJ, for the 
j:;cs ii si i irrilatiilj; LfmL you svould Slot cure 
Ln g-rnorale a Rrya( -rlcal of it indoors,, 

Pliii’e aboiiL a Cdis]Koonful oT water in a 
H'Al luhe, m nf drop in Iho lioarls of cmt L or 
two safety mate Ill'S, Add several dro|K of 
Eomiafic, or hydrin: hlotic, arirg and JieaL I lie 
cm ulr ids of Fbc [ill if gently wilb n ssnall 
flume, A T5 Ltsis.cn burner turned low, an al- 

c'mIioI lanip, nr a m sidle will ilo. Have tbc 
Erst luhe clamfu'd In ft FUfipoiL of f-OfOv kind, 
so that your hands will be free. Be sure 
I h:U Ilm mmiib of Lhe Lest (uhc is fSOUitillg 
jUV.ii y from you; I his is a jsoc«S rule to follow 
ivlltlic^'cr you me healing ji hi|iiirl in an ojieu 
lube, ;-,o ijial il l lie boiling Contents should 
sp.'ilScr llicy will not Come yniii ivay f 

in 1 hr match hearts may color I lie so- 
lo I inll, Lusl tills will not interfere wElh I lie 
read hm flml tokos place when you beat the 
Icsl luhe. d Im liydruchlori v m ill anr] the po- 
Iri^sium fllloralo reset willi each otlifr, rrteftS 
ing chlorlrvc gas. Toil cftii rciidily detect the 
lullijicnr mini' of (he chlorEllC hy cautiously 
Miii'llimj Lhe escaping Vftpor. Don’t place your 
nose lo lhe miIji:; ri belter w;iy In delect the 
odor of any aciid gfli, without risking geL- 
I Lug Lots si roup a whiff, is to keep I lie lulje a 
Mule distance from you -and wftft the vft]H3i' 
ycntly toward you with your hand. 

Chlorine lias ft powcitiil bleacliiiii; action 
i a it m dc ii! "''ii : I- . a-. V' 1 .] can ■"■'"■"r,'' lw 


nioisteaiijig them nrnf h;i up i 1 1 !_■ Lfiefn in lino 
uioulb of L III- tost lube. Bcsaps of colored 
rfrUli and |!ftper are turned white, aiui the 
dyed red jmrtion of ,l safety -match br>?( i? 
afsn bkarbed; ;l sliver of it nifty be bent Lo 
a “Y"' shape and living on lbe cdfiC 0 -f I lie lube 
fur Ibis Ic-it A drop 



A|i]inra 1 us for prcpJirbfg nrmmuiinm 
hydWSltde. GjS gciicT.ntnl ill [Ij(: fl^jh 
is Uj>salvciE in in Uie he tile 



Clibnlun |ri^. produced My lien I inn n mijiturt cf 
ninrrli liuCiil? and asiit.. cnailc t* L'leacll cueod 

of silver fiilifttc, Sick] fn lhe mouth ol tFie 
Eesl tube cm a nlfts'i rod or pi ere of tubing,, 
turns white; lhe chlorine, reacting with (ho 
si Ever nil rate, produces ft. while - pr-ccipilftle of 
silver i hiuride. 1 1 rigidly pulfsbcd brnsfi nr rop- 
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] 'it is- quickly Fio-tiisbcd, :i m L bcrortirs confer! 
wilh a preen chloride of cop]icr 5E St is esjMjsed 
to the fiihn inc vapor For several minutes, 

;\ slock way oF of ninkmg hydrogen grts i" 
Let itHmv -rj i I i.i T r- siHpluoic nr iiycirodlltiric acid 
to act upon y.i ri c, Sulphuric oriel n»! zinc will 
riot always (irudum I iy<lropw ] , liowmri ns 
vim can lmlflIv (fciMoiinlr-nlc, 

TUt IX two volumes of slruEEg sulphuric aclrl 
■O * wi E Ei one pad of wafer- . lie careful |r» 
f'Our tffrflciti into ihr water; i T, instead^ wafer 
i?- poured inln Ffmnp sulphuric acid, L Sic heat 
producer! by the liviTy intcr-i'Cliou is iifil In 
lorn, the first few drolls of wiiNt to steam 
end Flatter Hie PlewCtIleE arid iiposi anything 
ill (Ire viciiliLy. IMure I ho nc id- water mixture 
in a flask, add some pieces of zinc: metal, and 
heal Hit contents or (he finsk gently. 

Moisten a piece of while paper wilh se-.-. 
oral drops of lend acetate soIieIeois and imlil it 
ill tilt mmil.lL of llic flask ; il will Him brown 


nr Math i indicating Hie presence of liyi'hiigrii 
sulphide pas, This is I fie pas produced under 
the circumstances of [ho experiment. 

£(ill a different result is obtained ij f.ln.- 
] ill li lie add is undiluted. In l Ills cape, its i cac- 
ti mi with 1 1 n L zinc produces sulphur i-rl r- pas. 

These r^HH ilnnilF sliow I. foil whaL happens 
'■v I u.-i i sulphuric acid and WUC react drpnids 
tl|ioi] llit sLrcupLfi or diltifion of Hie actri. 
Wli.cn hydrogen is the pas desiH]d f the acid 
Him i Id lie diluted ill the proportion id one part 
lo four or five of water. The same applies 
when liyili-dChk-iTM: avid is used. 

]-"r>t some of the l l x.| icri mc-i 1 1 f i I mi you may 

perform with hydrogen, carbon dioxide, hy. 
di'oj'eu Fi.ilphide, and other gasc?s il is flesh able 
tint they should Ih - dried — lint P, freed of 
Hie walcr vapor that 1 1 ley may CorbLnin ns n. 
leFllll of ■: 1 1 ■: 1 i I l:l I y hhorillnry Illl'LllOlls of prep- 
aration. This' may Ijl 1 done by passing Ilium 
1 Ftrotigh a glass LuFie of ha I Much to Olie-iiifli 
iliameler, lilli'd wilh pm miles of desiccated 


(anhydrous) calcium chloride, which acts as 
a ilrhydra[Li]§r ihpenL. T'n construe! the drying 
lulic, insert a wail of atiForlient rattan, not too 
tiphlly packed, aL one: cud of the InhiiLji, Then 
cIofu LEies end witli a one-hole rLojtiwt tarry- 
ing n ptrtSS tube, Lo which rubber tubing lend- 
ing from oilier apparatus map be attached. 
The {inyliydrmis riilcium chloride may now 
lie poured lei from Hie open end oF the flry- 
inp tube nnlil it is nearly filled. A Feconrl 
w:id of rnltoit is insert crl at this end In keep 
I lie contents ilk place, and another erne hob 
fIhiil|hm' wilh a pi ass lube completes the as- 
sembly or l lie CFsential pnrtF. A useful addi- 
llon f however, is a pair of square "bumpers’' 
cnl from sponge rubber abiutt one inch LFiLek. 
When I mlrs me riEt in Hie: “bumpers" 1 nnrt i I rrry 
arc slipped over 1 1 lo liilw, emc near each end, 
limy proh'Cl it frotn breaking and keep it from 
rolling aboil L ml llnl 1 top ol yOtlr eftL"t[iLCiLl 
’.vorkbetioEi, 


C hemicul M A ( i K } vv i t h Z i n c 




OiHlIimry gioc jovwife-K. blow a 1 isle I lie flame *?i e 

tii'riseo bur net i niti JiiIchjj n vivid, sirtttatiiLax tlioiti ci IP; hi 


I T'JNThiKTAfNING sCimlti nf chemical 
1 magic enu pcrfoi'incLl walla stinc in 
—* finely powdered form, wtiich may be 
ptn'c based from dealers in i.lioinicnls ns 
'Vine cl tisl. ,J 

A comjiOsiHpn I (lit I I riki's j 'll i ■ s| i imi I ;ii el‘ - 
uusly may I k’ innde l>y rnixing' I he me 1 a I lie 
powder with sodium hydroxide solution p> 
Form a ]insfc. "lln: c-Xail 5l I fll iiT ll id (hr 
F;ts1 nmned ingrcdkml docs nof jhuHct w 
greal de:d, Futi a fen fie icon t solid ion tlial 
is sure h> lit? suits fad ory cvm lie made by 
dissolving a lien i ! len (iaam^ {two leuspooti 
fttl?) of sodium hydroxide or lye in ninely 
fo ninety- five ctiltic milmtetei'S of wrtlci 
(no urdinarv drinking pliiss liulcls aboilf 
. : dt.i cubic cciifimeltrs) ■ St nicest- t in: zinc- 
alkglr |irisic between silvers uf Hill, absorb 
cnl paper Co rcrmve (l>e excess sinboiit 

TnvS^ildc IvN'iljuR 
I 'i (niphl niil by h^-ni! 
p H'rliic c '1 i ii n ndi-ULlii 
mI iftic .iii‘1 hi nlhnli 


bydi oxide solulioii, mnl (In-11 
Sfltrail il util in :t fnyur tiboLil 
ni m ■ foil lib of an inch (hick, 

Wilhin uite or two miuules, 
of ils own a r cord , lEie paste 
will steam, smoke, and final- 
ly l 'il l li fne, form tug while 

i lends uf 7,1 lie oxifle il 
but ns. 

Wrile some words upon a 
small sc | Liam of paper, t sing 
it derm fieri and employing 
a soli it ion of a roball dtnn- 

ii d— cobalt di lo ride dis- 
solved in water, for itislniltc 
— ns ink. When I he wrising 
is dry. it ivil) be invisible. 

Now prepai'e a layer of al- 
kali -dampened zinr dust, 
siS lir'hkH', Mild P;iy upon il 
flic pslfM") wi| i | lie invisible 

message, 'I he hen I from I lie 
fleshly prcpjijed j ?:i ■ ■ develop. 1 } or btitigs 
cnit (lie ] ii •: 1 1 ]c- 1 a w riling. 

' T Fh l explanation nf Iho 

1 mi si e " s i ny si e rim :s Fii h a vi o is 
I lire r fo Id, lilts alkali first ilis- 
soJves some of (lie zinc: osicle 
Hut is Eilu^y.q piesctil in rcicii 
dust. J'lie zinc i I self also te- 
nds with iFie alkali, as well ns 
wilh flu.: oxygen oT I Fie nir, 
Jem Ii one of I Eiis series of rr 1 - 
aiCiiHis liberal en heal, and 
flidi euml iined [Tin ( mtSCS 
(lie teiofM’rnfiirc of [lie fiaslc 


until Lhc zinc metal actually Ukc$ fire and 
bums at Clin CNjinnse of Htn oxyuni i ci Ifsc 
air. The pafile should lie -^picad on n sur- 
fnce lbn( will not eon duel benl rapidly. 

AuolEicr way you can make zinc Imm is (u 
lake a piudi oleine tfusl in (he palm of your 
J i it 1 1 r I , or jilaee if m a small tube, arid blow 
i I iulo a (lame. I (a rapid combustion pro- 
duces a vivid Hash of figbl. Ordinal y zinc 
slenrafe powder, funnel in many Fmuscbold 
ilicdiriiic: rliesfs, can Fie lifc:i 3 inSleat.3. 3 u 
(Ids case, (Fie sound accompanying the 
Hash, a hairufesK “wuof, lr makes l bo dem- 
ons trillion still more impressive. 


Continued freum page 1919 

that the salt:* iIlur tunned [U'ddUMd ?l veny ]ie- 
tLlli^r pliyai-nlogica] action n]'oi] miiinjtl^ f lvhutbee 
ncliEtiititUefed by subcutaneous Liijcnli on or liy pie 
mouth ; this aiipltcftEinTi (.n adult enta developing 
in a very fuw m inn tvs a condition of great ex- 
citement. almost amounting to (klmum, and nc- 
CcnnpaTiied by it copious flow uf snlitn ilucI a 
grciLt LUIfttation of Hie ytipils. Tliis appeared to 
Ve due, in parp to increased MnstiircnciRs to 
anise, (i ml ]^rtly Eo aa impulso to rdsli ftl'OUmh 


When die Kumc tests were Jnade wiEh kLpouH, 
ihouglt there wora tlie siune gencrul urtisetfl pro- 
diL^J, iho EWgfl of excitement, which in (ldults 
passed ofl diiadualfv in a few hours, w ns fnlloiveil 
t>v a eondiiicu clostly resembling tliat Ol aih'o- 
liulie intoxicaiionj CFfKiciaUv ill tllO want of co. 
oih I in nl i un tf n i use n I nr suuvcmcui s,. ] loliliis s. o H 
the coil Lrarv, appenr^d to he allbctcd hut hole, 
or ei t>[ At nil, V ami i i lig w n% not olism vOtl j n any 
of rhe cs.sh:f t.xpeirimeuled uptm. 


THE CAL01?ifiES— A NJsAV 3IEATIEC 
APPATLATUSv 

Tri si 3si;a4Lii p njjpjiE'altLR lately exhibited at (he 
Intern ntLotntl Exhihitioii in Loudon, and called 
llie Cabrigca hy Mr. Gwrge, i ift invemor, the 
London Mechanic ^ $ Mat/nzim Hotla what it tmi- 
sidei S to he a new 1 principle in heating and ven- 
ti I id ion, of very great tn erst, 'j’tiis arrangement 
claims 3 io t oeiIv to tuoti online the combustion of 

Continued on page 1925 
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HOW TO ANA I V 7Ai. 


IKHLSI NOLI) I’ltomiCTS 1 IN YOUR OWN LABORATORY 



.... ■/■ 


The lllllttur I cslHtg InbcurilDiy ill ojitirn- 
liois. At l,lte riglu, f, narl of cOtlon w«t 
itcI h Itj'iErti chloric s-r i il is h^ing | i<: 1 
3*hie c mi([ lyc wntnr in n 

limiter !c> ]i-ro^T (IlM nle*Ctii£ 5? |in:scnt 



Hy 

Raymond 15 . Wanks 

r a _ A i- ' i ENf : hiinsf hold i undue is <i I ■ 

Irr 1 ’ a I :im in:ll fliu and pi Helical 
* 1 1 L*c rsi on for an mini rut them 

bl. Simple (J K [lfl 1 1 1 ifll I S , well 
within (Fie 111 turn I liini(;iLiim? of n Imme 
labor nt in v, wi i yield a surprising amounl 
iiifmmnlion about such prrpn radons as 
aiiu3mJii:i f medicines. (uolEi powder. ms- 
iiH'i ies, t obac c<j f and a vnriely ■ ol hers. 

Will'll Y<Hi pun liase £1 lint lir ul house- 
hold ammonia, you jh:I lisl 3 I y Lir ge'liug a 
sn| til inn rjf nmiumiiiL gas ill Wider. ]n 
i;iiw two brands arc similarly prated, I Lr 
chic containing the most ammonia is, pn ■ 
suMiably, the best buy, You i in easily 
n ml otU fur vrUIrsi-R which IS ihe nl mill’l l' 
hy “J Fl ■ a I ing" 1 him wilFi dilute sn pinnae 
L K Ed. 

[hii.iT cxin tlv equal amounts of Ibo I V. o 
Inn mis of aillltinma hi Sr]iM i ate le ?1 tubes 
-a I mu l 1 ['■> cubic tcnlimt'lcrs, oi iFiree 
teaspoon fills, wilt tic -si nil add in each 
lost lube drop or (wo nT methyl orange 
in die a l.oi'. Then add weak sulphuric acid, 
shop by drop. lo one ml l lie lesL lubes 
unlit Llic color of lEie snhiliim i changes 
from orange lo red. Nnlc the c|mmciCy 
of acid used. Repeat l he D-sl wi It llie 
i cinietils of l he oilier lube. The ammonia 
lliid refill ires (lie most acid lo effect I lie 
ihnnge is the si router. II yon add ihe 
acid from a gtEulunted lube nr luuclli', 


the i"rn I, a huh mis used may it si I v be 
compared. Acid of suitable siiongih for 
i his li-sl e.ni lie made by diluHnp lliree 
cubic ceil I i meters of strong sulphuric arid 
wi I h wnier. to a total volrmie of 100 cubic 
cent i me t era fa di inking glass contains 
ill mill 2 KJ cubic ten l inieiers). 

Dtug-slorc remedies for indigestion 
Lisunfly ennsisl of baking soda (sodium 
bicarbonate) combined wit It various other 
matei ials. Many of 
( he lira nds coni am 
some form of bi:s- 
nn.il h. nod l lie pres • 
em e of this rnm> 
para lively higli- 
pi i c r d hi gi edi c n t 
ran I ie ilctecl cd hy 
n simple 1 >u I iiiEei 
esling Irsl. 

If Ihe product is 
;i powder, t ry fleilt - 
i 1 1 u him im of ii in a 
(eS( 1 uhr; willi a 
mistuie of pow- 
dered pul nssiu m io- 
ilirfe; i rysl aN and 
I lowers of sulphur. 

IT it cool a ins bis- 
ilinl it, t he n-sulling 
cfieHMi.nl re a i lion 
will re, lease l lie va- 
por of ljisnmlli io- 

dide, wliich wil 
< riiideiiHe as n siLir- 
| L '| solid on ifio tn- 
sirle wall of Ihe 
lot lube. This “suMimnle" 



trpvWT-fliwn 

I 

'LiOKnifrj wai rrs 

Sf\ I 1 

MICCEIAMlOAL SMOKER Tlilr; 
;. 1 1 1 ", ]'■! f ■ j-|fi|in.r.Tihas will "snwlic'' ,1 
u- i fl ;■! r re will It: yaii ftpi^ly^C U>4 
cliemieal pniduda Ejl llic- Euitics 


can best lie 


identified with [lie slid of a magnify ing 
^lass t after the tube lias cooler! and Hie 
brown drops oF rli.Hlilled sulpfn.ii have 
turned yellow, as [ft her wise Use siiFpEmr 
may be mistaken for Fin 1 scnrh'l Egsnuitli 
iodide. To test a liquid preparation for 
bismuth, heal It in an evaporating dish 
Until nothing bul solid material remains, 
mid proceed as before. 

Many lonlli powders coni a in sodium 
perl ior ni c L which releases oxygen gas when 
it is moistened. One way to detect it is 

lo test l he tooth powder tear 
boron, an element prcsetil. 
in Ihe perborate c [impound, 
which Fia.s the c ha rad eristic 
of (urn rug a flame green, 
rJiii'C some of the toot Ei 
powder in a tell lulu; lEial has 
a side arm as shown in one of 
I lie pPiologrupEjs. Add enough 
strong sulphuric add to cover 
Ihe powder, rmd then an equal 
aim i Lint of gr;iin ur rubbing 
alcohol. Connect the side arm 
of the lest tube, 'instead of 
(fie regular gns supply, to Ihe 
gas inlet of a fin use ti burner 
a nr[ heat (lie eoul nils oF Ihe 
SesL lulie. Yoq wilF Imd that 
yon can light I Fie gas issuing 

at 1 lie I op [if iFig burner, and 
I he lesuKhiff flame will Ire 
colored green through the fur- 
l nation of a compound known 
as cliiyl borale este'r, if Ifie Sor»t Ii powder 
tout phis sodium perborate. 
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Oxygen released by a tooth powder of solve linn in water am! apply 

lliis type coirnrs from I bo deem opus j[ inn following llu: use of I lie 

of the hydrogen pei oxide that is formed Fokiliom Trv adding an i 1 

111 rung’ll (In' in lomcl iim of Sudan ik pUiFiO >ill|jliit l ie iM.id, l(] (III: powrl 

r;ile and Wilier. This pr-uviiV- rmoilir-r siHpliui dioxide gas will 

test for (he tooth powder. ]f hydrogen j H - libei alnl. If vrm 

peroxide is formed when it is moistened, (ir;if . t s ^Fti( irm of tin- 

it, must contain tin' fierboriUe compound, poudiT whli sewml cn- 

Y»u can lest for hydrogen peroxide J,ie t- 4 -nc inu-rc-a « of silver 

wit Fi ;m easily j>irp:m'd snlulum made by nil vale solution. yon 

dissolving five grams (nlmnl a teaspoon- uiil obtnFn abinwn pm- 

fub of ammonium molybdate crystals in dpitatc tfmt slowly 

fifty cubit centimeters nf waler urn I l hen louts dud:. Tbk silver 

adding filly L'lil.iii: oeiilhuelers of strong pm ipirak: is lliu ngeol 

tsulphuric acid. Several drops of I liis re- that coins or dyes 1 1n- 

Eigen f , added hi a snlijiioit obtiumd bv Fviit, Reactions like 

stirring some nT (In: [(!i till p<ovdi.'i in :| ilinsc yon have iu.si ob 

Iftile water, will show up any hydrogen served indicate that (he 

peroxide by tunning I he lh]uid yellow, prnvdcr is it (liiosub 

You i on "make sure your reagent is wort- plial.e. 

irig properly by trying il out in anoihei Some freckle- reinin'- 

test I uhe contain ing several drops of drug- jng creams contain arn- 
sloi'L 1 peroxide, lunui Mud mercury, 

A variation nf (he preparation just dc- which may prnvi harm- 

si libr'd also ran be used In test fro lln: hit In the shin. A sim- 

peroxidc. Add il luaSpOimbil ol ;i toil jtle vv;iy to test foriner- 
pcrcent ammonium niolyhdato solu inn io envy in sm li n cream is 

[lie I i i |i i ii I under test. followed l>y Pevui:il r«i heai several grams of il 

drops of ei dilute solution of eitrh acid. with a dilule solution of lye 

Again, a yellow color develops if hydrogen or other caustic, Mining 

peroxide ; s presen l. meanwhile willi a glass rod, 

Add a few drops of soil vrntui Ion solu- Mteit iiiiiuersc ei ?l rip ot 

of silver nil i ate, and yon will observe * licet of mcMiNn aluminum, 

a preripilal e of silver chhnhlr. Thu while sticli as the mul iil-foi! wrap- 

pr'&cipilate will turn gray and I ben black ping from a candy bar, in 

when espoiW to the tight. Suoitajlv, if the ijijoid The cnoslic re- 

you Eidii several drops of n suhitfivn id so- :n.(s with ihc aluminum. giv- 

dium chloride, ot (aide salt, 1o Hie liipiid hag oft hydrogen gas. At the 

contained in the brown glass Ind lie fur- sumc lime, any mercury in 

niv'iptl wbh many hair-dye "seLs" nr col- the solution will amalga- 

itrs, a while precipiLEile will finm. IMurns male will the aluminum, 

grayishdilack when exposed in Hil' light. Remove the aluminum foil, 

indicating ill at Itie amber bolide contains wash it thoroughly with wa- 

ll soluble silver sail. In mosl I mli dyes, \ rV ^ t .| \\ nsjdn wiLlmut 
itiis sail is silvei nitrnte. 

A powrli.r ad ompanies the hair dye . 

The iuftl riH 1 tons dircel the Lvuyr-.r In dis- 

Himdy Kit for Chan tail R argon is 


(JjjiriTeliie iinpcr b^injr rci’ 
lIlklclI tV ash to i! i sv l-T'SC 
(ilk-r 'vi Uii ^vli-ieit it 
iiTiy hr In.Tidfil " Thr cth- 
(Jlkk In ■■.r.iHVii tcil un n 
ti 1 1 II rv HI -C - w L f c 1 1- i (i n f; L c 


Tills tCfll Ihc pa'CSLllCf (ji ao-d i u in jihr* 

hiirnlc in n Cui^lh pr.i',i'rli:K, uihirh ir. heated in 
[lie lent lii be with JLLilfihiirie nciil and akijri^-t 


eH I empting Iri dry it. If men my is tirys- 
ent, the foil soon v-ilf emit crackling 
noises. Emrl a Huffy white growth of alu- 
mina will appear upon its surface. 

A mmlilkitLitni of lliis lesl may fte pia- 
formed by heating together for a tiunrtur 
of an fiom a one-gritin sample of the 
freckle cream, a strip of aluminum foil, 
a Ifmd rd a teaspoon fill each nf I'uT-per- 
ernt sodium liydniiitlc scjlulrun and 
( wen( y- five-percent, sodium 1 hinsiifphat l: 
solid ion r 3n Hi is case, mercury i s prcsnif. 
if Hie growth. uf white alumina appears 
a f i or i lie metsii foil has been xvasliud willi. 
:.il olml or acetone. 

Tobacco sinokr, blown through a haiid- 
V ■rcFncf, produces a brown sfEiin — not rat 
iiic otinc, ;lf many suppose, but. of vege- 
table lai- distilled from the burning shreds. 
Rx Uncling anil testing fur the nicotine it- 
self is one of ft number of ink 1 rusting ex- 
periment' you can perform wilb cig- 
arettes, cigars j 

and cigarette paiX! 1 in yon r mvn laboratory. 


^pu 111) LU Liu? siUsill 
* Lpiantif ies of luagnUs 
used in “analytical" tesls 
like these, you can make 
n lie : 1 Eirid pi ufrssioiiiif- 
lonkitig fitlie hit, Ob- 
tain a no ruber of small 
Ijuklcs of uniform sr^c, 
am! fit l hen n wilh medi- 
cine droppers, passed 
I b rough Indus in f hi: si op 
fid s. If 1 Fie ini m il h of 
e.ii h fjot I hr i' small, you 
rail simply slide n luifi- 
flU 11 lengl Fa of i uldn'T 
lulling over I lit meiJicine 
drOp[)Cr and use tin- drop- 
per itself iix ( In - coik. A si 
box of convenient dinm 
1 Ete bottles in order. Yoin 
i little “indicLitors" and nl ! 
Ilia I you fioc|Uuniiy use 
Inbiuralorv, sucli eis met 


JudirrUTu fLfillil 
ke|d f-ncive-nical 


Emiij Trir n-iin’l-. rlnp himinjilinli 
1.1 v Ln :: It baLllrs ivitli rnnl 


).i ucliii (a nri? 
, JTC -ilcri|ifi<' 5 * 


phenol pill bale ill, sulphuric mid. so- 
dium hydroxide, and silver nitride. 
As silver nitrflte is decomposed ly 
|^>. In;, I: ri- pi this chemirnl in ei brown- 
gfass licit Mr, cu in an ordinary unfltc; 
riainl.ed wilh bhiuk vmnisii. 
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['lire nicoLirn; b iohirh'sa liquid. iVlut 41 
chemist means v. hen lie 5-| if.;i Its- nf jJic 4H niro- 
iine“ in Lnliiirm, i tiw(wi- L ix nicotine ci ( rn f-r 
of hicnHint miifalc, These are nicotine sails 

■ if citric nmj malic acid*-. die neids fmnilinr to 
Un in lemon juice and tit :i 3 >i 1 !<• juice. 

CnfrhlF :t full like IliiodliV i i I r : 1 1 1 ]iy 1 1 if 
pliiiii 1 it ? 3 j c of "ttii ul ism'" si mi u 1 1 E mil (onhisr 
ymi. I h'ji v.n 5- 1 M/n k of [Ftr pi Uawknu that 
plants need in 1, her si >i| I'm Ihfn pj-" per growth, 
for example, of Course wo mean foiiw suit nf 
tlu‘ inch], fin 1 1 jin ptda ,: : ; iiirn rarhonatr nr 
imtassium silicate, and not f 1 m- meljil ii-rlf 
If Lbe ground actually did contain mclnllic 
pulas&ilUn, which lends with I i-r In pto- 

■ 1* ico fur, vrlial a ph'l urcsqnr ;i 1 ■>- 1 Imifvinv; 
[jluee the enrtb wmtltl ltt each time il mint'd! 

TEST for lhe ntf-rUine in Cobncco, 
I break up several dgn itLIcs dr huff "i cigar 
in a (nil jar, beaker, or glass vase, mid add sev- 
eral Jin id iH.liii.t--. nf :t solution hi T Fudifim 
l.ryrlros.ide (Fyc water} To 1 1 1 1" luliJir m, ■ i-^' 

1 1 >-> U I a blob 11F nbs'-’a lull! r-'l I mi, v,'C( hit It 
si long hyd rochlnj ic in' id, ji|s[ abuc r l tin cciit- 
leisls of Lite vessel. You wiFI see a dense while 
flour! iif “Fiiiiikr" form around (lie Cnlhm. 

The chemistry Ilf I hr proress is simple. The 
alkali or lye walei releases I he iiiinlidi' f 1 mil 
ils combination with citric or tnnlir. acid amt 
hums free nicotine. As (Fits IhpLid is highly 
volatile, some of it is liberatgcl in the vessel 
a;: n VhI 1 itir. Now- when Hit U;qmr nf hydro 
chloric acid is introduced in Lin- Vc-U'l by 
the add soaked codon, Lin? Fiicol FnC vapor re 
acts with il. to form nicotine hydrochloride, 
'.this is the while f, sinuke” lha( is formed 
You may recall that the vapors ot hydro 
clllorie acid and of ammonia also read I o 
fniFo while smoke, consoling of nmniwnujin 
chloride- I iid. you rn n icnilily show 1 ! >. : f air 
uionia Is not involved in the present instance. 
A ivcl strip of red Litmus paper, Field in Lin? 
1 . L'ssrl after tFiC CflUFlir is a deled, does 11 n I turn 
hlne, showing Hint nu ammonia vapor is ic - 


Continued from page 1922 

pus or fuel in the tic most |FosSihlc degree, heit 
at™ to combine with this el thorough system of 
venlitadon, by whicFi elLL noxious products aie 
removed as fast as fnmnul, mid tFic air loft per- 
fectly pure. It tins been adapted by the in- 
ventor especially ns a pas stove, although it is 
also used tv id) coal and wood. The gas stove 
arrangement consists of a cylinder of rolled nrm, 
(,-JoseiJ at Lite (op and twjtlom. So thftf (ftO inlO- 
rior ol UiC tnsraer is entirely shut oil from ihe 
ntmosnliere of tbo room. This cylinder is fur- 
nished with, two pipes i one placed near ttic Inp 
to carry nil' tl i e praducts of combos i ion . t he other 
a till' the Ei-ottom to supply the air uCconsiu v fur 
(Fil l combustion going on tvilltiir i:. TFieSC t«'0 
pipes pnSi through the wall inlo n second ver- 
tical cylinder. |?arilllol so Etie larpc ey 1 nder in- 
side- This chamber is Ofrfm ciily al the top, 
causing (lie itir catering llto slov c to come tit 
contact with the hunted ah leaving it, ne ting as 
ii natural regulator of the (low, ami inu!;li 

waste of Ficat, Ji may r slI flint sight !i[ijir.!in- im- 
pnFsihlc to Jltftlniflin combustion under rueh eir- 
uumstaneES ; fcmt no shall Jiml a solution of did 
dilbeitlry in the fud that a light and heavy gas 
being poured into a vessel ul the same time, tin; 
I i , - 1 1 ! L' i- nil' ib:' 1 1 L 1 1 :■ lop - . hi!" I: ■: liritry will 

sittk to the bottom. TFllie in Hit Galorigen the 
fitmes of the pus are carried out of the room 
witliOul eOrtveving away )my of [tie aiiy end also 
witFiOul cinjdoyiflE iFiC principle calleit draught, 
□S there is no communiUiEiosi between The fur- 
nace and the air of tha room. Ttie door of the 
I510VC, when shut, Coni]3lettly eats i( off, nlthongh 


li'.i'ril by Mif ael.ii'm nt Lho alkali , 

Mice lohni'H'n Com | sanies employ ingenEoMS 
niaclilnes 1<i smoke tignrcLEcs mechanically and 
: : 1 1 : i i. ■ I In- flieiuifal products in (lie sinokfl. 
If inn wish (o invesUgtUt for yourself iv ha l 
hnpjiens when Inhaeen- t))irnS, vui cun ousily 
i in of i one nf those “r&l)0-L smokers’ 7 in sjm- 
pliller! form, 

I M the lip nf a i iunreMe inlo one end nf 
^ glusN in hr, which serves as a holder, Con- 
ned l tie oilier end nf flu' tube to a glass L 
lube, 1 1 = i i i i; nibbi r lulling provided v.'il h a 
jmidi damp m- a s|u inu-tyl'c eh? I lies] rilt. Tn- 

'-! Tl I lit! I. 1flt)fr ill OHO lulls' rtf ;l I Wfi" hrjle 

■^•"•PI'CI fined I -n iug water, whicl 

;i-s(s as a suction pump. The oilier hole in 
tFir Flapper carried a Frmger glass 1ul>c Ibat 
tli|iN inlo (be water, and at (ha lop ui lliia 
E leIic a long siatvn of rubber tubing is a(- 
f :i ( Fiyr], r l'1ie si|?llOil is s(ar(erl by sinking nil 
1 1 1 i ^ 11.1 Fiber Lulling. When vole oix'ii ;liu| che'-e 
die pi 1 1 i'll clamp or spring clolbes|>iu, the cif,iL- 
re((e in I lie holder can be smoked ill puffs, 
reab'UicnlFy iriEiIntiiiE Hie CLEsiomary nianm-r 
of smoking, 

P LACE ^ tv cl si rip oT hi in;: litmus |iaper in 
I he glass lube ilia I serves as lliO tipittUe 
holder, and si i Ilia rolml smoker working 
(fr. if you me a user of (oharco, simply place 
iIlc gl.iFs 1ubi L to your lips, witFnaul 1 he 411- 
taehnieiils, nnr! draw ill: smnke through if. 
Ibesendv [Fie 111 runs jviper will Inrn n?d, Tl>e 
change is produced by formic acid and oilier 
aeids contained bs tlm smoko. 

Ouife dirfereiil., however, is I lie smoke com- 
ing from die other end of I III- cigarrlle — 
(lie ir bp that rilrh upward from llif glowing 
bp, and [hat is no I 

drawn into Ihe moiilFi in Smoking. JJold ft 
wrl sliip of rnl lilmus puper in Hits smoke, 

aril the test ]'n|ier will lui!) blue, showing 
the ]ireS0LK0 of an alkali in l.liis ease, am- 
monia. If vour eyes have ever smarled in a 


it allows Hit liptit to lie sfrru. 

The ntfil iiELprortani. faanot in this inTention 
is the ini reduction of a toil of wrought iron twli- 
ing, which oommunkares with the externtd nt- 
mtraplicne. This lube can lie opicn lo the tijairt- 
mant; and ihe nir^ entering aEid follow j Lip the 
course of the tuher, fjmvides a jiietuiftLi ventila- 
lion, already raised (o it jdeftSflilt a;sd heflltliful 
lesotiei'rttiirfr- By dib iirraaigemeEiE the usual 
coin sc of procedure is reversed ; [hose nttisoneca 
in an ordinary lOODi, rhe spacc-s nhout (h* doors 
aEiLt windows, instead of hein^ fertile Sources of 
draught nnd diHcomfmt. aie ttie means by which 
the nir passes onl of C tie apartment., 

CAUSE O E Tl r E r ,% T C R.R ASE L> EX PLUS I V EX ESS 
OE CEiCTATN UOIlfES- 

Aeeoi'diug tii At? .1 fitntl&s, trie exiMOE-ire prop- 
erties jf in I Imu i n aele matler are Hot dependent 
on the elevation nf ihe tempera tunc of Use ariuos- 
1’liens, bar upon its by geometric slate, as eiqilo- 
siiins take place in winter as well ns in summci'. 
iitmpow'dc.i' dm'jiijr a droirght nil] ncqiiEre spim- 
tnneoiia eapbotvc <yuLlitaes, even without any eh 
c l at ion of icmiKU'iUu re, and is more ready b> act 
from the Fjnudusl - 1 imlL - Tins least (|«aiiL)ty of 
oxulifr acid, (nnvcrcr, ia suflicicnL tt> piysvent i]iOn- 
tancaiis acELiin of explosive maroiials, and with- 
out, rtl ihe same time, modlryin^ iFm propelling 
]?i'r>i?crliL:!i of the (JO^vdcrs. Tims if a pu Evert! lent 
mixture of sulphur and chlorate of potash, or an v 
other CinitFruslible Suhsluneo ready to furnish det- 
onetin^ com pound.!, he coinFrincd w-jth orie-(FLbad 
|Mii't of OKfltie acid, and then heated even to Ihe 
degree of fu-dun, there wilt 1 ms no explosion. The 


room lin'd is cloudy witFi tobacco smoke, non 1 
you ktfcLhw v/liy ’ EFie aintEEOiiia vapnr rdcesc^l 
by die burning (oliarco is largely rcsimusibly, 

A bi( of cbcmiral lisdn^ also will give you 
jiil i nsi g 1 1 1 into tlic chemistry lit cigarclle 
paiM’i', Often Ibis lildlcria! i'; N Toactcd," or 
imprejunjifed willl Some tiller- to make it more 
opuque and lo Conlrol the rate of burning. 
This should in no fceifc be considered an ndul- 
tcra.nl, since it. is rot iis^d (o cheapen lbe prud- 
ticl, but is incorjio rated with the psjkt jmlp 
(o serve it use fid purpose. Calcium rn rim mile, 
(lie SiLiue ii i id e rial of tvliirh cFinlk and mgibEu 
are composed, is die filler generally employed. 

^ | d ) TliST fur (Fiis material, reduce several 
y Flicetl? of cigarette paper to ash. T’lic liest 
way lo tlo this is E lienL Lite paper in a por- 
i,i' lain crucible or evaporating dish, using a 
1 3 nnsen burner, until Ihe rn rim n Iuas been 
ertfiroly burned oul. This will leave a white 
ash behind. Dialing tFic healing, the caLcitEm 
rarbonale will linvc beim converted into ca(- 
ci LEin oxide, or quick I ime. Adel several Amiss 
of ivsrlcr to titc ash, and calcium hydroxide, 
or slaked lime* will form and dissolve. Now, 
wdicE) you add a drop or Iwo e-f phenn-lph- 
11'ialein (o die lirpiid, it will turn violet -red, 
sliywing the presence of an jitkali The alkali 
rcs|wnsible for Lhe appearance nf tliis color 
cr.iriifrs from the calcium carb&njdc originally 
present in lhe i i curdle paper. 

Instead of adding iriifrimlplilliaFcm, yml l;;iii 
dip a plat lain m wire in. the Folntinn you tiavn 
pi c |isi red h finti then hold (be v^ire in t Fic blue 
Uuuscn flame. Hie presence of calcium tingis- 
tFtr flmmc VL'itli a carmine- red color. A Hit Ic- 
ed the liquid may also lie filtered and treated 
widL a soluiirm of nm nmiiieun oxalate. A 
white precipitate forms. When ammonium 
oxalate solution is added lo a liquid under 
li'si, such n prcr.ipilntc slrongly iFbdicntes that 
die liquid coni a ins calcium. 


act ion of die add id! believed lo bare It en inly Lie 
iriflnoricii that precedes Hie ahmidonmeTw of ihe- 
Lia^ic particle (jt lvwlct r>f litis inbsta nee, any ox- 
ccs? of hcslI bein^ rviilLont a fleet upon (hw g,enoL- 
ilL nesuh. H is hUgijrfrstCLl that this, if true, wilt 
have :lu iaq^rlnnt Ucariilg upon lhe man nfiu't lire 
of ex])lasivc subslnnces gr-rifri nlly, in reality chan- 
ging limat at. will fiom fulminntQS to siEnpJo cx- 
]?losJvfrs. 

Sl'HiHEhKIJ EAJJrtICS. 

Yi'e barn heretofore referreil to ji method for 
colorinp; the Fabrics now so milch id vugnC, lie 
ivhifrh & greisncF color is dotted or^c with minute 
¥pfrtks Of diircrorit sltade. We have smeo Jniarn- 
iFial after itic dyo ls sprinkled upon the snr- 
face of the cloths or fabrics they should he fol d<? (I 
face to face, an ft eitleer |*jLg&cd between rollers ol- 
presseti hy blocks, so ati lo drive in and futiher 
dlatrihat* the color on tho cloths. 

UTHJKATEnN OF IRON 

TFus utiltHnttoii ttf the stag of iron furttnccEi, 
iv h ioh is produeod in StieFi. immense rpiaru ity, 
has long- Ficen a pL&blenl- nlils^ugh oT hit* ycixrS 
many Littcmpls have been maite to sell 0 it. Meth- 
ods im.vc been suggested fur exu'ael i n g various 
suliSLauccs of valiLfrin the arts;, niid in some eoiin- 
tvios, ISelkinm espCcinlly, (lie material is rn&t into- 
moulds oFn definite shape, and used, without fur- 
ther preparation, for building purposes,. All ycr- 
,snas fvm i liar with the irun districts wlmne (Ids 
substance is produced ore aware of the excel lent, 
macadamized ruadxit makes il) lEio iieighborliood 

Continued on page 1928 
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WITH SIMPLE 
APPARATUS 

ere are some easy chemical experiments that 


FUNNELS MAKE 
■•■OAS PISTOL" 

Wficn tliiS iii fi I <•■ 
d-t\H-CC if fiUffl willl 

fj.is, jis .11 Pin Icll, 
mill n llmur i ■: ap- 
pi ! krl n? Om spmu. 
n yellow l"l -mm is 
pTOifoc rj|. Tlmii. ;iS 
nir miscs tv i 1 ll lilC 
gas, !l 1 SAJW Icniill y 


By Raymond I *. Wailes 

<lMl r l of i I ic- m i ns J Fill nest mg elicmi’ 
i, :il e.s fie laments re-rjuire only the 
sililph'Sl Of Hp[UU£LlUS Slllil lUillo- 
i iii. Is. An some; sucfi tests Ehai s'h i i ► 
cs'iii arid to your hump laboratory d:|ht- 
Eoiie arc making a "gas pi-slul" Fhat pro- 
duces linn lilies explosions i using a small 
r tiral set-up In make metals mm: l with 
a variety u [ vapors; anil pci' funuill^ a 
“■flmv-riinlLdi! " diffusion expei Fulfill ill 
which you will learn hmv lo identify diffn ■ 

[■nl kinds of alcohol. 

'['lif jjas 1 1 kc H I is ns. nli- nnii .1 p:iii nl 

ordinary hth lii-li- funnels fasl r-n ml i i niii ’1 Fie r 
:il llii' J a i jj;e pinls. If yon use 1 i n funnels. 

1 Fir: edges will hr: easy to join w i < I t soldi.'!, 

In riisi- l lie funnels d aluminum, or if 

you are inexperienced in soldering, a sEiip 
tjF adhesive (ain- will make a sulVn-ifiiMy 
f iiilil joinl. J-i r 1 1 si i flu: Spoilt of (nli 1 W; 

fhc funnels, smoothing any sharp nines 
f h;i( arc Ml. 

Hold yin, Jr ][-is prslol with fhc mi mini hk 
spnut up. and fill I he interior villi illuim 
na l : up gas. Tin' unfl mny he admit Ini 
through n lubber lube fit lei i villi a pin dr 


can he her formed without elaborate efittifrment, 

are spectacular ami filled with interest 

POPULAR SCIENCE MORH IKY DECEMBER. 1936 

TEEAT LAPSES REACTION 

A mil ciT iron w-ii-c, hunt; JiJ 
Si< 1 1 " li M r v n pur, in Fic: ji bjf H'C 
p-lf-Slhg ,>E mi -nlnrlTii: CUN'CI'I. 

When Eiikt, III li- irent rf-jipg urjlPi 
|1|C v; : L|i(>r In iorjsn irnti 5 bl |-,]i j(J r 

(lamp, ami you ran Mien hold the tube 
against Mir fimncl spoul amF control t I n; 
gas suppl v with 1 fse- ftaiiic hand. In ease 
ymir latno a! ui y wm kbrnch is nut piped 

for pin?, ii should 
not I :■ i. : lEifTkCulL to 
lind a phipr neat- 
hy where a tonnec- 
l ion rm j be made. 

When all t Ilf air 
m fhc pi.Hlo! Iras 
been displaced by 
ans, which will I ake 
about fen seconds, dose Mir pinch 
i lamp. ei in. I remove the supply 
tube. | m met lia (rly apply a lighted 
ram He, ki-p< ready for lire pur- 
pose, lik (In- spout, A yellow flame 
is prod lit I'd as the candle i unites 
uH' driven from Lhr spool by nir 
i-iiEn inc; 1 be pistol aE [lie buLlcmL 
At lost, the gas is unndxed with 
ati, mid will ln,im bill noi rivpliide. 

As ymi walelt, lim.vcvrr. ! In- 
[la me beronies smaller and p;iler. 

This k I ire Muse air coin inn t_hu 
,OStol f i um below js now mixing 
e.-ilh III i' u;is. lie fme lolljr, sufl'uiiii! air 

will liave enleicd to form mi e.s plosive mix- 
ture wiifi the pas. when 
this happens, lire ilame 
suddenly navels down intHk 
tie- pistol and a tuihl ex- 
plosion ocniu. [1 is eul ire- 
I v hai i ml ess. bcatise <>T r hr 
small i|u;udiiy of used 
anil the bui ihstt the ex 
plosion products aie nut 
■ lively cun fined. Usually, 
flu' E'X])FosioJi ol i Lit s a few 


U EM O HST R A"J' I HC OSMOSI s 
Wflt^T js Fcin^; rl ■ n VV Ik Fruni llie bot- 
1.(1 iih nl Pin tebd fn r tCSlE In prijid 
Lligl I Jin Inyefa dT Ljuntd linvc mJatd 
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seconds a Her f Ji i ■ gns i ^ 
fijllilc d. Inn \ du i ;m delay 
it , iJ you wish, by pincFiing 
Ifiu spoof (j? 1 Iki. - funnel In 
i i'(l net: I in: si/a’ of I. In 1 oi'i- 
tii c. 

Me! ills a Hr | nunmcbiFs, 
st 1 1 Jl as iinn i 1 n < I Kiri pliur, 
ii-ILCf vrt Fl Cilr'M nl IlCi lo 

I Pi m a 1 1 1 1 1 m I ;-i 1 1 of antei i/xl - 
mg compounds, 1 tu I oflon 
i takes is liiL r li Iciiiperet ure 
lo make llie rear lion oc- 
t ur. There is n simple wav 
In provide l his high h'm- 
peralure and to Jr ft p if 1111- 
ilr.T pert erf coni 1 ol. AH 
VOll need |rj drj is, tai :i kt- ri rni| id wire (if 
1 In: desired nii'lal, liotti it elect i icaJly, ;iml 
surround if wrlh wiiaievcu \ - ;if mr you 
1 3 mm f:’i ■ for Jlir combination, 

To mu lit: iron ntuF sulphur inf ci ad, for 
instance, oMfihi som rj i n in wire of a bon I 
No. -IQ gauge. It. fi; S. standard — which 

■sail be bought iia Spools a( Icil 1 . - l H sCfjrt^S 
— or mi rave I n sfnglr shin id frnin a |>i 1 r- 
of picture wirr. A lenglh nl ;iihr>lll ;1 Ir?o1 
is required foi a single experiment r Make 
il into a coil and cuiracd if lo a household 
clcdiii, on lid in eimibinal ion t\i 1 li an eh 1 - 
I lie Iron, a toaster, I he healing dement of 
n radiant Jicalor, m stny other appliance 
having a racing of about 600 Id 660 wads. 
The connection should In' made "in series, 1 ' 
as shown in an an oiiipa riving diagra. 111 . A 
switch sfimuM be added Lo enable you Co 

him 1 1 M 1 cirri nil on nr off at will.- 

Test Hit! coii you have made by closing 
[he sivilclh If tfic wire is of I he right size, 
il should plow red- hoi when I he current is 
hi riled nil. V, in 1 Mi;il Is Inn I 1 1 mi w i|| Ini : n 
ocrl, while wire (hat is (on E hit k will uni 

eel lioi nl all ity r ■ \ - 
pci mien I . you call tie 
(ermine (lie liiilil sue 
(0 use. 

Suspend I lie elw- 
l r ic mil in a flask 1 on 
joining fin we r s 0 I 
su I film 1 or com in rn] 
j lowrl ere d sulphur. and 
lical I he flask. When 
I he 11 io I leu sulphur 
I Hi' begun In boil, 
close L Ji r o fee l r i e 

swile II 1 lit ;n if e 

"I here will in a geidfe, 
liar in I ess explosion a? 

I he heal* d wiie ignil es 
I he mix lure of sol 
| ill in Viipm :md inr in 

I he flask. The ( in rent 
should hr ml oil al 
on ce ( o k re [ 1 I he wiie 
front hurtling oul, 
Alter flic explosion, 
(lie interior id [lie 
(lash I ic 1 miles deal 
ancl l mnspnrein: as 1 lie 
vapor clears If I lit 

current is riot allowed lo 
How (on lung nl it lime, I Fie 
mi nii.it Ure explosion can ho 


repealed a pa in and again. 

rinnMy. with elm niireni 

r 1 

kt'iil on, the mil will remain 
red lint fllid 1 In 1 i heSllii nl re- 
al ( i on between it anrf the 
sulphur vapor will take place, The surface 
nl I ho wire fil'd serins I in Emil ns il i< were 
mol fen. Suddenly, ilie ini era cl ion octuvS, 
fn rapidly and wrlli si' men'll gene rail ion of 
f ir.it t lint I he wire ililltledhilely llUI IIS oul. 
A residue nf ferrous sulfthidc, nr iron sul- 
pfiiik 1 , remains. 

M'ry rrjjr.-al ing fliis experinienl, using 
sulphur ;t s before hm sitfis1.il utiug wires of 
olliei moloFs f 01 l In 1 iron wire. You will 
h ml it ini pit sling lo t (impart 1 (lie coin- 
pounds fioiuid. which are snlpliides of 
thr 1 rrspn live lilelals. Avnhl osiiij; mng- 
f m ■;“] mi 1 iiiepil for Mi is purpose, In'Wawei \ 

il re sic Is si 1 vigorously with sulpluir iIkK, 
under terfnin eon di( ion?. I lie expcrimcnl 
n rig 111 fie fiaaurdoLis, 

Many other vsipnrs lipsirli-s snlplnir can 
Fie indiii'crl (o nun bine wilh melals n( 
liigli 1 ciupcral nren, ns you tan show viilfi 
I lie apjKiratiis just tlescribfd. Hsucpulas- 
siuni (Filoinle. mixed irilfi a fidFe inanga- 
riefm dtosidt, in Llie flask instead of sulphur, 
and vou will obtain oxygen vapor w fieri (lie 
vessel is healed. E11 an nimnsplitre of lids 
gns. lirsf iron wire burns wiili dnadHiff 
brilliam y. 

Oilier suitable mrdcrinls will r:nal>le y«U 
to try th< L I'ffrel ”1 1 llloi'JJK!, indjntr, and 
r a r bon dioxide gases upon etc 1 i!i ally 
Ii(-?lI ecj roils i'f ire lal wire. Jrtrlrne vapor 
may hr ob( ill Tier! ItV heal i rig tfie luire, soli(f 
crvsfnls. Do not use l in dure of iirdjite, 
Mir com moil household prepare! Fun, in liiis 
exfMU'irnent : Mm alnihol il cmilains ivould 
Tm m a Viipor I hat might enure an undesir- 
ably powerful explosion when ig idled liy 
l lie hot wire. 

M agnesiimi niclal c;m safely be used in 
nn electrically healed coil surrounded by 
an atmosphere n l carbon dioxide, If lbi> 
in I crest mg cx|>criipcn( is properly carried 


out, you should observe while magnesium 
oxide, or magnesia, formed from the met- 
al, and free carbon liberated hi flaky form, 
A not her experiment with magnesium, 
dispensing with <hc ore of the eleclrirnl 
Fumk- op, will sFmw how ifie silvery met a I 
rends wilh steam Hoi I wafer in n ftnsk 
HI id lead Hie vapor ill rough il gla?s lube 
(uiilaininFi a piece of magnesium ribbon, 
mode bright with emery cloth. After Ihc 
steam has passed over the metal for a few 
mi tuples, you will mil ice a while crust of 
magnesium oxide deposited on the ribbon 
and 011 (he walls of 
Hie (idle. The me (a 
decomposes (lie water 
vapor a Till csmibiur'S 
wit fi Ils oxygen Hy- 
drogen K(i* i^ rrleascd, 
all hough 111 such mi- 
tnrle (fuanlilies Ihal it 
WO uld ordruarily es- 
rape delecEioti, 

l Je 11 10 1 1 sira I funs of 
1 he pi minium. 1 [if rl i f- 
fusion mid osmosis, 
which fiavo lo do wilh 
I he in term bud mg of 
substances bci :mse of 
llie motions of (heir 
molecules, might lie 
r;d led "Isizy mail’s ex- 
perimcid-sT A tier lf(|- 
tiids used Fn such 1 esls 
have been placed in 
layers iri a vessef, 
there is nothing more 
in do F 11.1 1 wail until 
llie n cl ion goes pi 
com pie 1 irm, which may 
Lake weeks. 

i ll perforin one of 
Ifiese slow-mul ion ex- 
f ie i'i 1 uei 1 f s , selec l a 
F>ic re of glass tubing 
of half-fneli or onc- 
Pilcli diameler. cut i\ 
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Eli A six -inch length, 
and mnmii i( iiprigFil. 
Assemble it ni i '4 1 i ■ i 1 1 1.' • 
chopper lip, il rubber Cnlir v. i I h 
n | hi till] l; I ;i i m 1 1 , i in I n Finn | Fungi Fa 
of gEti^s I uhiiiLT, mid pii:^ 1 Esc- hil- 
Irr lli relief] n line hole sldpiKT 
inForlod id I In.' FinMom i)f ilic 
vertiun) (idling, Now pnuv w'MSir 
into (lie ii mi 1 1 lube util il I hi- liquid 
SlurvtS: a hdii I :m inch tifmvc: il;; 
boUrnii. NexE, add a holf-im.li 
lilVilf ()l i:<l3(Or rj i I r'T id | oi'pi 'iii- 
linc, above l lie wrier ; anti , bnnF- 
i\\ a lop FflVci nf idcnlmi fhnf 
firs idiTJidy been tlFluIrd willi mi 
equal volume iff wal'cr, Thu np- 
parnEus may 1 1 t-c i a In' pul ;-nvay 
lo sliintl For several dny5. 

"L" Ilf differ nlr •(' in :-pnifiv gi an i- 
[irS of ! Jiu I liter liquid f rivers 
Funds lo keep lliein apart, Iml il 
js. riU’itflU'ierl Co keep muh-nil.u 
jietion From mixing iFicm. Villi- 
in it week, ai mnsl r nn appiecio- 
ble aimiLinf of alcohol will li ;1 VC 
diffused downward (inouyh the 
i/rnlra] oil Inyai am! will have 
readied ike wafer n( die 1ml Him. 
Mi tic elites of wnler also lend In 
mi era lc upward toward I lie aim ho], bid 
Hie e.t I feme insultlhilil V of W5T. I f (‘ in I Flo 
di villi ne l.iw-i proven Is ilii^ miiirn from 
erdiuj far. "1 lie oil or impendin' midis lie 
Sail! In ai'l as a Si'iiiipe-i meable “liquid 
rneinljraiir." 

Thai Llie alcohol does reach lire water 
ililr-i n. few ijflys i mi be demolish ril rd by 
0] lulling die piiielr 


clamp mid drawing uff a lie Lie nf lire I mil on i 
liquid into a It-sl tube, tin- medicine- dropper 
n nn n^en lent a f Ling ns in n improvised sep- 
nralijiy fupiuel iff (his piirpiw. The pn-s- 
rMr'i; jif filirnhcnl in (lie water in :iy (Fieri Fic 
pm-ve-il fry ri simple rbrmirnl lent, 

If you iisnI grain, or ethyl, alcohol for the 
I-?. IK? lime 111, arid several dr-ujis of slrting SuJ- 
plinrie arid mid a ilmp of undo: mid (o Llie 
liquid : : ;Lm]»li' you bare drawn off 'I In n 
[*- al (It: contents of 1 fte irsl Iiif?i\ A fi nit- 
like ndur, resiill iisg from I he formal iim i>F a 
compound m3 led ethyl acelme, shy vug Llie 
presence of elliyl alcohol, 

I N CASK you used wood, or methyl, alcohol 
for i bn- test, ;idil o small quantity nf &d- 
iev lie acid crystals and several drops of 
strung snlpbsirii ;i.drl In Hit drawn-off s:mi- 
jde. When I bn LesL Lube rim turning I his miv- 
r ' 1 1 !■ is healed. I In- mh'r nf rm-iliyl i:diryhi(e, 
or nrlifEditl oil of w in I entree n , will inditoLc 
(haf melhyl iikolml w;if prcscrsl. 


Continued from page I 92 [> 

of r.1 1 c- iron furnneos ; and it is now irini sported 
In eoiiiidendblft di.^tancns ill England for a similar 

j I "- 1 3iv-;imd i l '■ n ir; it said 

!□ he hv hreakinj' it tip jinn cubes of nbotit irX 
inches, laysifg the roadway vrtlh them, and tfien 
eovcriilg the v.-Liole Vi iih fj-agmeniH, broken to 
tlLmjih r^O in:- hex in siic, tri n. depth a I ribnin four 
iriehts (making mat ineSies in all}, after ft'bSeh llit 
loud is to tn: well xvfttonjd, and erudite! with a 
heavy roller. In this miy hh n I rn os-t solid hed is 
made, which is entirely free, frtun inud, almnst 
s<i fioirt ilnst, atul nf LLiicmnrnrjia durability,, in- 
deed, this metliod scemg to hos e given ao much 
satisfaction lately in Jinghnid C hilt fircj-nratLons 
are being made to use tl for paving certain pn)'- 
tinus of London, ivith the antieijiation iEiai it will 
i-.iirfwar much Isctlcif than the oaphnltnm rock 
bomrofore ini polled from Franca, and applied 
(here to a similar jntrjjose. 


Soli 1 3s :ls w eE3 as lit|Lttds i li rfMsc llirougli (Sic 
mn vein i-i it of tfkcir mnlenih 1 ^, Tld& action cati 
1 k i demo list rntarj by a. vary si nil da Cs| ieriinciil. 
All you will need is some elear gclaLin and 
I wo fives of different (oh as. 

Prepare n solution of llie peljLlin ami nutke 
Hi ret mu Iris into which ir ran i>e poured lo 
furiii sloEis nol more 1 halt tieo LucFte 1 ! Eqtiorc 
OEtd niton l ns (hick as ji slice oF bread. After 
llie molds have beutl |iniired, mill dilferenU 
rolorad (lyes lo 1 wo of the slobs, Eenviny Hie 
Lhird clear. 

Wbett Lhc slalis have set, place the tu to- 
gether sandwich-like, with the clear piece in 
llie mblrlln, under a filasa tumbler So LhnL lhc 
gehdin will nnl heroine dry ntlld hlittle. Allow 
I lien i to stand this way for several days. Ex- 
amine them ditily and yon will sue (Iml the 

rotors I if 1 1n’ -'.-.II slabs Liininy dve '-luv.k' 

make theii a|i|icai mice iti I he dear portion, in- 
dimtiiig [hnt rliflusioo has taken place between 
i lie solid pieces of geliKin. 


A great ndrance hew lately been midp in the 
construction of bronzes to - pie fold it ion of n siiyd] 
pencil rngc of jihospELorus, althcnigh the pietist 
ftiijctjon of this suiisiance has not been liitlicrto 
well til idoiTuotHl , A ce-urdi atp to J .ev i m d K tiiuiel, 
iiowevci, one. cause of the inferiority in bran sc 
consists in the constant presence of traces of tin 
ii? I he State of nn oxide, which ncls inecEmdteill v 
by SCjiiUuting lhc molecules of the alloy, (bus in- 
teiyiesjijg a snbHlnuct which in itself lias no Te- 
nacity. The ndditioo of phosphorus red rices 
this oxide, and readers the alloy mndi Tnore 
perfect, impltning its color, its, tenacity, nnd nil 
it? physical pnijrerticSr The grain of its frfwLuro 
rePcmblcs lmic that of slccl, its elasticity t£ 
rnueli angmented, and l£s resistance to pressure 
Frnnolimeg more tFinn doubled. Its d limbi IJry 
is greater, and., when ilicIlciI, ii jg of ^rearer 

Continued on page 1932 


rniosraonous srto^zjESi 



/ Jjicr for I i't Ktp o i ;■ ffing J )isk 

A I'lE PLATE II1.IU J l , ‘N iiuki s n usHill NiIhliH- 
^ * lory occessorv lor lifting liirgc, Hal cvfi;HJtraEiiig 
di sites wiilt iFicir ]n:-< rnuFcrils tmnt llsc- Ebtmy nf yum 
Uunscit burner. Ordinarily use-el fur taking a hoi pic 
from : i n oven, an im|>lenu’ii( of Ibis kind esm F.iy cib- 
1 jined for ien or fifiouu cerils ;il shop? dealing iic 
]i(?usdir>lcl rjo-vfh ir-x, in a l l Fie kill ]i in ("ounlers of 

leu cuirl sEom’S. Il < umi'S in fia m ly wlu'ii good sira’d 
liatclius uf (bemieds are rvnptn ulutl 01 digi.^ltah fis 
sFutxvu sn t he phot or: i a pi i . 


POPULAR MKCHANICS 

June, 1902 

CHILD’S COT OF CAS TIFF, 

A serviceable and nea( child 'a col can vety easily be made of 
Jfi-inch (rax pipe ami lilting s. Sntya llie Metal. Worker. The two 
rectangular fratnci formed by the elevated side rails end the 
rails to which the canv^i is stitched arc put together wilhotil 
unions, by means of a long thread. The distance from A to E 



should be ftreater than the distante feom II lo D + ao that the 
lurac from A lo E sha][ Ik: greater than tFie spread of Ihe canvas 
Uttm C to IX 'Hit eanvM should be wider than enough to reach 
-ictona [he ilde bars wFien (lie cot b in use, and securely stitched 
it the side frames. By using larger pipe a col for ndutls may 
he made or the same plan. 
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Products of Itulttstrktl Chemistry Mny Bo Ruprorfticetf 
t f y the Awttt&tr, Supplying Useful Things at Tow Cost 


(.! ijl I n.T-S i hl-C lilt tLltuJS 
.mr !i .ni:ly H >hi | :■ rt ■“ fc L n 
uintci ialn iimilr In the- 
;UK|J| O' 1 ! r ' S IflUfif It 1 9 r <f 


acid can he tiseJ iii ii h place, or sulphuric 
acid (two cubic ccnlinru.'! rrs) run he sub- 
stituted. The [anti it: and gallic acids, strange 

il may scciik arc crystals. For the Car- 
fin lie ncid, I lie amateur will do best to 
liavc Ins corner drug store make up a So- 
lution containing five or Ifn CdH iuiPlors of 
waler, the entire amcnrnl. being substituted 
for tlie one gram called for in the lor- 
inula, The blue dye should he ival.er-so] ti- 
ll ilc, 1 . 1 1 i 1 1 ii - 1 1 1 lie aniline dye. Methylene 
3 due dye cannot ho used a* it causes a 
C rout ilcscinc fired pi tal ion when the ink 
is marie, 

Although host results will be obtained if 
a small photoRvapfuc balance is used to 
weigh out the clmnicalSj llie experimenter 
larking this piece of equipment i an ap- 
proximaLe the weights by allowing one tea- 
spoonful for caeh Ci vo grams of any chem- 
ical. For the liquid measure, an ordinary 
eight-ounce drinking glass can be consid- 
ered as hohljng about 2-iO cubic cent i- 
meters. 

In following the formula, first dissolve 
line tan nie and gallic acid crystals in about 
d.Fi cubic crcitimuE its of water. In an- 
other beaker, containing 2(X> cubic ern- 


MOND 


siimplv by usiny: i I tc following gr^vertiineul 
formula as a guide: Tannic ncid (rleveb 
■ ml si'vi'ii t on Ihs grams), gallic arid (three 
ami rigid tenths grams), ferrous sulphate 
(fifteen grams), hydrochloric: acid (three 
cubic rent ini elersj, carbolic nciil (one 
gram), water-soluble blue dye (tlu'ec and 
five- tenths grams), and 1,000 cubic centi- 
meters uf wtlur. 

The fermiFS sulphate in : isi*^ formula Es 
our old friend iron sulphate, or copperas, 
if hvdroc idoric arid ia not lumcly, muriatic 


M ONEVTAVIXtl. in si met in: 
rNpr-rimenlii await the bon no 
chemist who Linns mnaleiir 
inanufactiirer, Willi his mea- 
ger supply of beakers and but lies, be can 
make many valuable everyday substances 
that will reveal Ilia mysteries uf tndushi;.i] 
chemistry. 

it Is perfectly imssihlc. for instance, f |fcr - 
[lie amateur experimenter to make Ins own 
writing ink, Willi very little trouble he 
can compound a so-ended "standard ink, 


c Vjeciric H cater for Crucibles 


1 j*E\V JnaliThds are nc eileil 1c ccnSl I 
crucible or cvaporalhig'disli header 
a heating element, some wire, two roe 

lm iii'.c i- I ■ ' i : '■ | ■ le I e !lic list. 

Any shallow tin can having a huge 
rii the main container. The connect hij 
your neighborhood cirri riciao or sup[ 
UFCtl oil elect 1 1C iron? a nr! large heat Cl 
wire can cither be bought or Falvngcal 
volt room healer or ctlliCI appliance, 
Hit teen. fi lift clement Hist is woi.im 
form made by Flitting a rrtifw-phnpcrl 
board. The ends of I be heating i lc inei 1 
to the hiF-ide ends of I In- plug Form 


i,iiiA wmiiefu 0 


punched in the run. Then, wild the heat- 
inpr element inid its form in I'laec: iiiddc 
(he can, furnace cement is tamped In mi- 
di it rurues within a quarter inrh or oT 
[ hi! hwuing clement. After this layer of 
cement has been allowed to dry, more 
Cement fs uj>|)Jiixl anil the finishing touches 
put on. 

Finally, ii flor a thorough drying, (he 
liKiler ss reaily fnr lire. If any cracks 

d-i-uli; 1 ■ ■ ■ in 1 1 ■ ' ' ■ ir::: 

Ltw Surface should be welled fllld patched 
with ft new batch of the furnace cement, 
heps, cut from sheet [run, can be soldered 
to Hie bottom of the can as a finishing; 
imich, It your laboratory larks a jmir of 
crucible Longs, a good stilKlUtitc is avail- 
able at most five- and ten-ccnl Fiore? an 
I lie foiin of lorig-nosL^l pliers. 


MMHOoOr FASlFri- 
INC lETtMlUrtll 
- — 

-■ IklHEI^lf P 


mimun Of 
1 1 [A,l ING n EMF.Hl 


r i law ftc r 

i i F.UNT 


1 IO V, 
rLLKl FU 


Plnqinp tlic- IlCJliiiR rlr 
in she rrri can. Uyuei mit’P- 
tlic- finished lienU-r in use. 
TEie iLTiCa- t r si nfnt plinr? 


MEIUOO or 

MOW' NO C.MHU^OVgO 

roiVM lorn oa su 
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(i meters of water, plane flic Fcltcmip. sul- 
phate end I lie hydrochloric or sulphuric 
acid. "I lie dye 1 lie n should he dissolved in 
?0U cubic centimeters of water placed in 
a I bird container. WI)CH fill Mure solu- 
tions arc ready, mi* I licni LugeLliOr nml 
add rlic carlmNc acid solution and enough 
additional water to bring rhe tola I solu- 
t ini’ll up In nbotil f.OOO ruble con Eh note vs 
in volume. A part of I his wafer cm be 
used to rinse out the containers. 

Four Uie result iiig ini: mlo n but Me, 
leaving practically no air sjxtce at Llic [op, 
and stopper il lightly. The Ink is (lien 
rcaily for Aging, a proe css. t bat i it a v v.i rv 
front twelve hours to several weeks, The 
longer the Ink ages, the freer it will bo id 
&us|h:m]od part h k s, 

IF YOU have followed the Instructions 

carefully, your completed soluikni will 
be n good grade of ink, known (o indus- 
trial cite mists as blue-black iron «ol In-tan- 
nic ink. The chemistry of (his ink rs easily 
understood. first of rill, l bo ferrous sul- 
phate combines to form iron tamtaU: and 
iron gal tale when it Comes in contact with 
fhc Solution of Eannie and gallic .Kids, 
When exposed lo the air fur sonic time, 
fliesu siil^l ink es turn bfnek and ate re- 
sponsible for the black color the ink as- 
sumes Llfler it has dried. Ihe original hfue 
Color old a bird wlmi (lie ink flows from 
your [fen comes from (lie blue dye. if a 
dye were net used, I he willing won hi no I 
be visible for several da vs until (lie iron 
Compounds tinned black. Tin- hydro- 
chloric or sulphuric acid serves (e prevent 
tlie Ink from forming i. sediment „ v/hito i!nj 
carbolic nrii] acts US .'i preservative to 
proven I mold. 

ink*- of oi lier culms can lie made by us- 
ing different dyes. Violet, fur instance, 
can be ntndo by using methyl viol el dye 


Skin- lERlit cnp-lliiips may he placfil him It'S 
hy iH nr-bifr Use corked ticclin iiil" ,i l "i li'is 
till* ot ccioloisg Bi-ln tLti, jjlycCniK ;hli 1 Tvalcf 


1 ') M) 
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In n>ri>i'K' ink inil <uher tilings, A amsll Induce |s needled lor wnlfflisnE the chcini.cn)*. P.iFie-ij; 
rn(- pljicca i? II ben Is scales. Jimi Uic iiinCcital be Weighed is (lien convey Oil 10 (he I'-nii HpOiL -a 
vpalnia. If a ha knee iis nul nvnilnhlc, woialilB ear be raufjlily sauged by measuring ill fl t<!asp«DH 


washability characLerisiics of flic inks used 
ran he obtained. 

Once Ibe theory cif un iron ink is un- 
derstood it is a simple mailer Lfl grasp I lie 
acLion of ink removers or cradicaturs, 
MosL Lwo-solulimi ink cradled tors consist 
of a solution of bleaching powder in water 
and one of oxalic, acid. In use, (lie bleach- 
ing [inwcEer solution is first daubed on the 
ink spul, allowed to remain a minute, and 
thy surplus blotted cdf- Then, l he oxalic 
a el 1 1 solution in- applied. The action of the 
l wo solutions is first lo bleach the dye 
used in the ink and then to dissolve (lie 
iron CqmjKfUurl, Another method of eradi- 
cating ink consists of soaking flic spot 
with a une-pereeiU. solution of potassium 
permanganate and I Sion following with so- 
dium Ihiosulpbale or “hypo'” solution un- 
I il (he ink is dolnrless. 

1>V MIXING cream of tartar (poLns- 
^ si i nin bitaflratc) and potassium tiinox- 
;ih\[r !n a paste, (he home chemist can 
provide himself with an excellent remover 
id rust spo-Ls. Si in pi V we( (lie lafiric in (Itc 
atga id [ Ju: spot and apply fbe [Kis(e. Soon 
the brown rust slain wilt beoonio colorless 
rmd aF ( his point (lie Tolh should he rinsed 
in water. In using Ihese c hem fcal.s, l hr 
n pin (cur should remember Unit both bin- 
oxalates and oxn laics arc poisi mons. 

kA'cn the manufacture of a good metal 
polish is entirely within (he scope? of the 
I m me lnboiriiory, All lli.it is required is 
some whiting, precipitated chalk, crocus 
marlis (finely divided icon oxide), and or 
l lio-dic.l dor benzine. Mix l he first three in 
equal quantities and l fieri wet (hum with 
the nrlhu clk.l ill >i benzine. T'lus will form a 
paste polish. If a liquid polish is desired, 
mix urlhu-dhdilm'bcnjdnc with an equal 
volume of oleic: add, 3 loth ^dishes 
should fie 


white black can be had by employing solu- 
i 1 1| ■ i : : i ■ i - i n ■ - dye. t m idiTil idly, liigmsmi; 
ilce vields a legible ink when merely dis- 
solved in water, hut I he res id ling solid inn 
can hardly lie dossed as a |iermanent ink. 

All hough not exactly pm l of I lie ink 
m;U whirl living process, tin: standard test's 
used to determine the qoalily of ink form 
interesting expcriiuenl s for l lie amateur 
ink maker. (Inc simple yardstick of tinal- 

ilv is known IIS ill!' Spreading or fgfh'ity 

lrs(. '1'liis pa acionii liisliecl by allowing a 
deli idle volume of l lie ink, alien 1 1 five or 
six drops, to tall on a sheet of paper ivsl- 
ing on a ]ec cr id glas? i uc lined ;ii forly- 
i'r,'e. degrees. 1 lie ink being tested should 
show approximate! v (Ik; sumo leu demy to 
speearl as oilier h>ks. He sure, however, 
to use iFic; same voluine of each ink. 

A tier a week or so of aging, homemade 
ink i an ho subioi led lo (be ojjaiiu cross 
!e?i lo determine ifs blackness t>y com- 
paring the T'ariuus streaks oblaEned In ilie 
Ifoitlily lest. Also, ity sinikiug (he [gipct 
coni aiding I ho slrenks of ink in water, or 
:i fifly-jiep r/itl solmioti of dona l u ecu I nl- 
ii ih nl. for about 1 wi ail y- four In airs, some 
idea of (he comparative weathering and 


A i: Oi inli W'jU no Heilinienl Jiflcr 

for Iwe-nly Iwir hej-UfS. tl'CBl* f«f 
(Ini'jify ncnl 3 05 n 1 30 innile easiiy 






wt&m 

.Vf ■■ ■ •' : '.I x L l! : . ■ 
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Here is a marble game assembled from 
scrap wood that children etui enjoy indoors 
o.n rainy days, A box of the dimensions 
shown in the illustration is put together 
with glue and nails. It then is stained or 
painted and numerals placed above the 
three openings for scoring purposes, d isc 
game is scored by rolling glas$ marbles in- 
to the openings in the box, 

I, M, Fenn, Chicago. 
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Taking nil "f Uh'K ssif3Etflli(ji!S in Ln rnnsUI- 
n'uififjjs. I hr fmme dicivi !■?•[ v. ill fittrl Mini fine 

£lf lllC llL“St Cf-PHC'lllF v.ill CfPhSisr iif liici fnl- 

h'lviin; : juvltme (nhltly Clll/n: mil instil ers ) , 
tdliyl Mtiaic ( [ en filler cr»l in u‘ln' 5 ) , niu) 
ct'UnlivM f r-n Rramsl , IF llifi rcsuli- 

in.i; (tiik'mI if infi (Sin, ii ran Ir- Ihi^i n^i W 
n i Irlp n;r mnre exIhihsFC aralatc. InCLilciSlfllly, 
ii nil I l:ikr Mm risljLihsss! litYlalt: nl ipas-l hvn 
<kiV" I. ii- i !’• ■■ill v i" ill Mir Fiji veil | cf) <|i> lliit lilE 
in a lurny Ini pul y<Til l“ fi n ciNiuriiL Lr 

IV i ■ i k . 

UioHk'T' ri ' i in hi ; 1 1 1 • %' i 1 1 ;l ]il;i“!ii 7 ir-r Us 

improve l|p 1 m?ih [ r*i^ mini flexing qnsliUra ran 
He ni: m I r hy 1 1 1 i xi vtl I liIosc n-rrlalo wills 
iilimU L lien I y- live picrccni of Hr u'fitthl rtf 
i i liyl |iJi 1 Inlntf' jiiid diFRnk ijv; if iri ;t b<|iiiif 
nsmln- li >■ mijuinj! ru’Urtllt f fifty jkarEs}, dliyl 
Inflate (tW-'Cllly jnrhO. i-lliyE mnMitN: (fill mi 
|Mirls), n.rtrl (.cliu 1 in L flTflmi purls), TltC re- 
sult inp: ccnini I fln i l lie urixI ms any siinli-rial 
c vi-ciM rnlilMT und may lie [ludrapfd in col- 
l:i|i:-ilih L EtihfF if sum L‘ iimiuilimi is Lakcis to 
kr-rp Mu’ffi iLir- 1 i;;M , 
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I’erhaiJR yon h:iv« at RiRrsy Li rue wondered 
abi>LLt 'lie I nmspiimil , jelly like rap:- often 
tspfd to cover I hr sl(j|ijieiR r>n [nCtlicinc 1 ,m 3 L - 
MV?, i'ic lim- yi.iEf, and pill jars. These loo ran 
Me mule in the home laboratory. In Fact, Use 
hornc ilirinisl can put tilCSll Lo noorf use in 
kn L |rinij Mr RiutTlI chemicals frrali nnrl free 
t if pm ruoislfire. 

T 1 "]: inexpensive mLsInre Liserl in iiieSfinii 
I Slie jellylike ensilins; consists, of uisllav 
rn erl fiti'J si.isFweclOli'et! Crtokrtis; iidftlinc (eleven 
yimniF.), wjil eif (.F^vffii cubic cenliiiurLcijO t aruE 
ten I'll 1 1 1 h:=. irf |ily«rin. rieiit 1 1 ie ini^liire 
slruvly in’er :i i\‘al,i - r fmLh. *1 in inn ii rrmfinn. 
Jilly, Will'll -;i. liiy.iy] p£:siiUf, rfrp Lfie f1o]^|mtxI 
l ink cif ?!everfit 1 1 n 1 1 1 1 "’ iiiLo Hie fciIuJioh mid 
.ilh tiv i In in l r> Mr>'. Al ter sc^'cml UotiTS, (heir 
necks rmrl corks will lit tnCiiFeil in Uie Sumo 
rellnloitlJike e;i|R that yoil linvc alwiLj's :is- 
soi inlet I V. i 1 1 1 e Mi lift sfioe [f r r»l ■ »ri t| cni^ 
lire Uesfnid, (lie mixture ran lie colored tvifli 
any nrsliimry lionsiliold dye. 
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;i[i|ifii'iF vviUi ft dolli and mlilied Inr-kk. 

If Uie | visfe-lyiMi |nidi>h is mndc ShfAcieisM v 
llnid hy usin.it eiioi'iyli ni , l lut-rliflil-nrEirrszEisi 1 , 
the Efome ■esficrniifuLcr eim slni'i L it in nm 
viuiiiMil rall:i]isilTl-e I in Infn^ in jin- (mi; O'ni 
mrrrifii Jiiniincr [hi’ill.-d > ■■ ■ I i -i |Kil-.li IhIh# ran 
Inj msrflmsxi m alnir^f any rime since Si i ■ ■ 

1 1’y ]ioi|j- iii the |Xis(e juid Tolrf uml pifii lt 
i >vt i' 1 1 i(i c in Is, 

A i\"V one of ;i number nf Fimpfe fnirmikis 

nits he US li I hy I lie ImriiiFl in 

iiiiimifsicfnrinj; 1 ii; : ih'.ll Ira lisp rrnn-rU 

All 1 1 n nj'h :i fairly un-nil |ntMklfl 'in In' <• ' 
i i i ncrl ssrnply liy d isSol vtny, scrips "if cellulnid 
in n re I one nr amyl ircliMe, i far ItI I it :lM- 
lii'fiv'e rail he made hy tl?ilij; rdhlluX’ nx'luln 
in place nf Miy rollulnirl Ihi' pnuUtvt Llien 
wilt bn rtfm.inSfnminnlile Hut tjcntnSi 1 nf Ihe 
Fnlvenl usett will lisivci n lenclency In filusli 
i?r H'liUtm :lf it r; fifiorntiF. Tn jTievent I Iii.. 

: ■ 1 1 nli It I ion.! | solvenl, ediyl fact uie. cun be 
ndded. Heins whal i? kmnni uf ;l "liirli boil- 
er, 1 ' il rai^c I lie bnilhij; ]ioinL of M-sc miv 
run- ;irtd rnfarcl 1 1 n- cvu.|iorsL(.ion i i-f I be ?ol- 


Partitionecl Box and Marbles Wooden Partitions for Hog Trouglis 

Provide Rainy-Dtiy Game Prevent Crowding at Feeding Time 


Pai litioning the hog trough as pictured 
will assure that smaller pigs get their hill 
share at feeding time. Built of J xd-in. stocky 
with the uprights fitted into notches cut in 
the sides id the trough, the zigzag parti- 
tions are spaced IS in. apart. This allows 
plenty of room for each hog and prevents 
crowding as milk, grain or other feed is 
poured initj the trough. 


STOCK 





THE SURVIVOR Vol. 5 


19:32 


THE SURVIVOR Vol, 5 


J'O TULA ft SCIENCE MO NT III V 
AftIUJ., IVJfi 


SHORT CUTS IN DOING 
SQUARE-KNOT WORK 

C QUA ft E- KNOT vrowk run hv dime with 
l --- gieaier c(t?v n 1 1 < L rapid! I y by observing ihc 
Following S-u ■ry.-i"'- 1 in ns ; 

The cord is left by most wmkerF as- Li i? cut 
but much lime Fs wasted by Imvinjj let puft e Itc 
long timf-, through [hiring Lire prorcFS of [yin;: 
r,-ii h lun.il, If (he fields, nflrr linking been 4 - 1 1 1 
in In 1 1 M 1 desired lengths, are din inert wit ll Ihe 
fhftill Etilcli shown iri the accnmiimiying rh.iw- 
i]ip4s f it will lie F 111 1 1 1 1 1 n grcoi 1 i 1 1 1 ixi ver because 
(bis shortens i hr nn'ils, jiud | tft-VvulS [item burn 
Limpling. The I I'm | -u Fliniihr 1 mi Tie over ?. in. 
long, and niter Hie CynK lire chained up ns 


0 / Chow Stitch 

nrf> r r >.‘ai f .. j 1 ,-wiMii jjuf 

PiULF.i jtw>{ m 

I f Hi - cmiph^.r nr 

I J '■ ■■ '-1’ Ml v * 


cv . 

,; - J >J 


« '5 




MOLT 
■i-K. 

I " ■ - >1 • u -r r iv 


l.r .T - .v : ■ :T.J 


it " N 

[ ■■' 


-- 

[ J ^ 

1 stock 
(nViL'iUC‘C'0) 


X 


Jtbnr f& GyJttff*Kt 
fhff ..■H'.'r.'-i/ ivU'.'-j: fl.-vi'-'j' 


■-X 




Device foi li<aJ<Mir(> 1 li n end? r,i r rurrls cl Lit mg 
the kneltl he 1 F< F14I a cord-sho-rlGiiluE aUtcIi 


rinse In the work (is desired, ;i half hitch is 
] ►Lacetl over r F*C lO|> rrl 1 hr las I hid] 1 ;i 1 1 1 1 Urn iv 11 
I igllt. 

'[ he kiinl ivnrk brtrtrtf is inn-dc of I [ji. mn- 
frrinl [preferably Fulrdwcrnd ) and liji.p an ;id- 
instable damp rm top tlini may lm dumped tu 
acj niiimridide nny si/c nrlieJo The hoard rttny 



Aim- ihe -lrtiete 1 1 :i f Eirfi!! fimpFiuit w.-itli Ihc 
mh ifh I full T-lhi trims. I he £ud* am scwil t'lwk 


hi- Field mi (lie k net's or ptaecrl nil a rl m i r 3 
faille, nr stuy ennvcnEenE place. 

If dor* nwny ivi L 1 1 1 1n- I aim Huns 1 nell 1 .nl of 
working from a cord altar lied bet wren I wo 
ualls. podipins. or Fine ikwires, 

A smoother ;md more lasting ending nT -in 
arlfdc nine by hnd hy using n Inrpe clnrninp 
tii'iH 1 1 e to Free Hi; ends (aflec I3ie end nf ftie 
in tide 3ms bren fLnisIn’d wifli [uilf-lulclics> 
iiiFlrad nf ciFinp 3it|uir| fepnuil to Fasten Ct«eru, 
I. lie ends of t lie him if ‘"■n lulls nod otlier nclielcs 
Sobji i'l f'"' f n,p. rojfi 4 1 1 1 - not jiio ays 3icdd when 
merely fastened with cement. Sewing will 
bind tEie ends of I hr Cord securely. 

IV fieri n Eirlf is liriiip fLiiislicd, jml on two 
in 1 direr rows of 

i :df ?iih In"., Ill 1 1 1 1 bread [fie needle willi Ihc 
rill I Si rip null (l lie rurcls hi ’fill’ USC'iE Cr>l e'pc.1 1 j 
lively). Sei%' strial^lit hade From the end in- 
Ft rn cl cd :irroFs I hi' hr El . ns Ihis eliminates a 
! 'dpi' at l bp | mi nt caused E'V [uo ninny cords' 
romirri! (okc: llicr. 

This Fcii'in^ i-lFctf is dmnf lly pushiiip tin: 
ifrieaclcd in r cdh: tlifijugh (be underside id j3ie 
■ in I hildir.s 11 s sborvti in one uf the pbotu- 
praplis, :if(c-r wliirb I lie ends may he ml nff . 



Belt js-fl < hn; r ils In 1 Ll iin ti n t c the vaf-i-o-l y ciT 
4lc-rt i rii rt tlmt cfcri l)(J son eld by sdunre fciwtlimK 


If ihr cord hns a imdrncy in shrink, ilir f>clL 
mny ftrsl be wnstsrcl hy tLsinp a small brush 
with soap (soap flakes preferred} and water. 
After ft liai dried, Ihr ends arc rut oft with a 
razor hi ;tcle ur a sharp knife. 

The: same 111 c 1 Imd is used on any knot- work 
ariiele when 1 EnalF-hilches are used nart mi 
many article- 1 ! taOL tlldfug lii tliis manner. 
Sowing fIuiiiIhI [inferably he dn-ne under two 
strands of cord, (dll lough cme strand is poine- 
LirttrS F(iffiH:ieiil . It gives a EinooLh. riL^Lt, and 
I :i sling end 

TJle frUtr designs fnr licit? f-linwll in the 
illustration above may f)p of interest In knot 
workers and ftrrvu :,i£ fnpgcstions for making 
original jmClcrns, b'r.'.ru^ VVn.vv. 


Conti tiued from poye 192B 

Fluidity, and lifts ibe mould in Lt^ finest cLelnils. 

nt'RA'fjoM or vr&nox. 

r ml": Ffir (Igctofi 2C. Thuisl. j.p Cnlmsil-Lii Col 

ill ft Inle iioiiiliCT uf Tit/rr-niif t 3 ;kif 

mi aisivlc itfioii rite amount of time notcsFfii'v fur 
itsion, mid refen? 1f> mi exppriinpnl uf AA' - 
S-tOPC ^. whirl 1 feenis m slinw ih.i: liisuhjcl vjsiusi 

i? pw.i}(r.j bit; ia ji fnifiod mJ' Ices tlom cne-mF3lion;ti 
of « Fecund. Tic, Irovetner, refers tn experiments 
of flit; oirn, fry which electric sparks were pm- 
dueed wJkhec duniliuli W:i0 only (tie fin’ty lji|- 
tronili ]iarr of ft secoMil ; wild yor, during their 
coin iiKiftiicc. she letter?; OH 11 primed Jiftfi'i weie 
phlitriv to be Feeu ■ and in ]iolnriseo]in olwcrvft^ 
tioritf t!ie cross aitcl rF'rgs nronud Eli* nxisof erys* 
tub could Ewr npiu'Oeifttcd, id I [heir jieeitiior- 
ities. Tie thinks, Jiuwei-'er, that while this 
riuil is Etiflicicrit for the prod ne lion of a slrorig 
ftifd 4]isl]nc:t iinjircssicm upmi line ret i tut, a sm:illrr 
iiitcrejit Mill suffice for many purposes. jMicI that 
flutnbilliomlis of a second, mid, ]icilia[ifi, even a 
slsm tcr ticcLO, may iKi ftnflicicuE. This, .'scccu'diiiu 
to the professor, is rmt ho wonderful, if we ac- 
cept ihc doetiine cf the nndulatWfy tliCOrv of 
Siglit j n£, according ro ft, in fOur-liLllioiilbs of :i 
SiCOiid neaily HvO itncl r. half miLlion? 0.T [he mem 
undutLiiLOhS of tighi i^eftch a!id nCl apnn die u’-'c. 


A3EPTIR 

j\ Fiilistanee culled Ems sec<uu Iv been 

iulioduced inir» trade: by a Swedish den lor of a 
presence ive malerial for milk, mem, etc. Tliin 
J5 Suid to he simply Eroirncio acid + or IrorcK : tiio 
ducdilc aseplia consist irig of two pm is nf borfl* 
In emo ]iftrt iif irium. l J nlrefaetion fs snid to he 
prereiiU'd hy die nddilion of ihi* prC|>ftmlicrnj l>;it 
rrioutdiuesfl in nriijitat fSLrirsluni'as nnr. At- 
though a very short iriiso elapsed Fsuec .tfciu 
tin bus been brought i po notice. Ilmn^Aiids of 
pound? ore now sold nlttuiFC dnify in .Xjridiriu- 

vi7L ji cl ft (jurrnftav. 

i:[ r ]-:cTEiorL.\TiXG metal wmi nickel and 

CyilAl.T. 

A ]irores^ devised Liy'^JIr. Nngd, of ITumljarg, 
for euiitiiig i rcri , huccI, nud otlieL' OMiilixulile met. 
:ds wiib an, electiu depusit of rtiekcl or eubak 
ccni!>i?lR Eei inking lOb parts, by weight, of pure 
Sldpllftte of lltc pnOlc^Lcic of nickel hv ervFlalllMi- 
lion. Cl rid parts, Ew ivoight, njf |>nrg amtnoilifl, 

so a^ tu form a doable salt, which is risen, dEi<- 
sohtd in liQnO parti of distilled wester, tuid 1 1M.H > 
p- iri k uf :i[urnoELLac , nl :l lion, nf 1 he ? pec! lie gi'itr. 
itv of (kllriy, added. The electro detrosit is el- 
jfccled hy an ordinary' galvanic Current, using a 
platinum jjosilive pole, rite solution being heated 
10 about UHri Fahrenheit, The strength of the 


galvanic current is i^gHiInlcd aeeoidhlg iu ihc 
Humber of nlyec-tsf to he t-unied. For cOniiiig 
w-ith cobalt, Imports, by weight, ofpLll'C sulphate 
of colhLlt me combined Wjtll lilt [Mr is cf ]inre am- 
moniii, to form n double salt, ndiieh ls then s.1 i f- 
HQ-bcd in I0D0 parts of distilled u’atcr, and l-(f 
|vaL'c? of amriMJiiSLienl solutiorr, of rip; suEriij sjiceiiie 
g ray i 1 y as be fore, arc added. Thfr process of hep 
osiLiciLLivLtl] cobalt is the some us with Eik-kei. 

ANAt.TSJfi OF JrETEOJtTC ^AMT. 

A md COrie sand wliidi nccompmiiipl a Henry 
rain .Florm in Sicily, on Itio nib of M.uvli, 

Ji.is been reported ujion hy ^ihestri. also .'-tales 
liuLt the viliuI Ftmiined oisi rs-oin die wnrer Con- 
sistcil of about 7 A percent, of 0 vinyer sol i>i nure. 
colored yellow try n\ido of iron. It fier cent, ot 
ourbonateof ILutc, nud about 1 4 per tent, of or- 
ganic matter. In L?ijs t he inicroscnpe revcflkfd 
immcrous vegetable frtiguaeiHF, sueli as Eiaii s of 
plants, mem bra ne, SCftLos, seeds, etc., with various 
diatoms and living infusoria, while tire witter MJ 1 - 
Eaincd carbonate of lime, carbonate of ningiitoi:i, 
ciLihonato of iron, Ftilphate of lime, chloride uf 
potassium, sulphate of soda,, en:. 


Continued on page 2255 
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Dollar! 


\ SIDE from being fun, a microscope 
sharpens a child's Interest in nature 
and science. Fa I her jitkI bom can build 
this 7(1 -power microscope with less thaw 
a dollar’s worth of wood, plastic and 
hardware fie raps 

The lens is made iroin a No. 112 or 
222 pen-light flashlight bulb There is a 
aylid glass bead at I lie tip of these bulbs 


that makes a perfect magnifier. Crush 
the bulb at the neck, with a pair of pliers. 
Using the pliers or a hie, remove the 
glass to within ]\\ in. of the solid bead. 
Wear gloves for this entire operation. 

This lens is glued inlet a Vi -in. hole 
drilled into a l*3V2-hi- piece of plastic 
about i'ss-in. thick. Use an old credit 
card or the edge id a plastic Band-Aid 
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Vi" CfiflfllJEfcTin 
CjiBDBOARD 

r ij^T 




FI.A 5 JI[r LlfiMT BAFfLf ( 2 ) 

m 


FyiNllEflO 
SCRFW 
hb. « m 


PLASTIC NQUJO 
1 , 0 * 0(1 


STAGE 

Tl'/r’ 


FAPii CUP ( 3 ) 


m* lOHE ftfl-pD JPOOL 
1 / 1 P T.H. BOLT 1 HUE 


r nowin 

V snNE 


1 ." It M IHROH 
riv’ 


l-PfWNY 
NAIL |M 


)£> iWr* LONG 
FINISH NAIL 


■ ■ 


M/W 


Mf&ROSCDPE 


base 

vr white pine 

IW'aSWt* 


ASSr MBlE bknjd cuid hutd rlth while glue and, ndls (below)., 


box. Two pieces of black 
plastic tape with -^-in. 
holes pierced in (Jb em 
are placed on top of the 
lens and bottom of the 
Stage to keep out Stray 
light. 

Tlie plastic lens 
holder is screwed 
th rough a spacer nut 
into the back of the 
stage. In operation, the 
specimen to be viewed 
is held under (Vie lens 
at the front of the stage 
by (wo paper dips. A 
2 *4 -in, long bolt, at- 
tached to a wooden 
spool, is threaded 
through the stage just 
behind the Ions, Turn- 
ing the spool raises and 
lowers the lens for fo- 
cusing. A small mirror, 
glued to a swiveling 
piece of cardboard, is 
used tr> direct light up 
through the lens. 

To make construction 
even simpler, Mini- 
Scope K i t & — designers 
of this microscope — will 
supply a basic parts It it 
for (Hl£. The kit includes 
the lens holder, TO- and 
1 0 0-pc iwf>r 1 en ses, si ide 
clips and an aluminum 
mirror. Their address 
is: 1G22 Cliarmuth Rd., 
Lutherville, Md, 2 1093, 

Once the microscope 
is completed* there are 
many fascinating tilings 
that can be observed. 
Specimens must be 
mounted on lx 3-in. 
clear glass or plastic 
slides. You can inspect 
insect wings, the granu- 
lar structure of salt and 
sugar, or the micro- 
scopic animals that live 
in pbnd water. Hobby 
shops and surgical sup- 
ply houses sell slides 
wi th m o unte d speci- 
mens. * 

nn.ii.J li, JiitfrJ* PVprlln 
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You tcin build this powers 
fill microscope at a cost 
of only a Few cents for 
materials- It also serves 
as a polarizing micro- 
scope and can bo used 
for taking photomicro- 
graphs, A single dry col! 
supplies the illumination 

Dy l/V'iJJtom George Esmo/it/ 

p 

OTUDENTS on summer field trips* amu- 
tear experimenters and others who 
must sLudy the struct Lire of minute objects, 
will find tills microscope of novel construc- 
tion and practice 1 use. With a lens fash- 
ioned from th c tiny bulb of a pen-type 
flashlight, it magnifies approximately 100 
diameters. Using an eyepiece of i-in. fo- 
cal length, magnification up to 300 diame- 
ters Is obtained. Although the resolving 
power of such a simplified optical system 
is limited, it docs give sufficient definition 
for practical purposes and also for simple 
photomicrography, as proved by the sam- 
ple photomicrograph of ei mosquito anten- 
na fit the left. The microscope also can be 
made for use os a hand magnifier as in the 
right-hand photo below r 

The first thing to do is separate the tiny 
lens from the pen-type flashlight bulb by 
breaking the bulb as in the lower left-hand 
detail on the opposite pEtge. Then trim the 
excess glass from the bottom of the lens 
by breaking away small pieces with pliers, 
lie careful not to scratch the surface of 
the lens. Now, drill ei hole through the 
center of a disk of Vu;-im sheet metal and 


I [Eumi nation from cm ordinary pen-type flash ligbl bulb 
; s sLrffiocut for ordinary work, ti single dry coil fur- 
nisli ins currtrtl, Ollier ligli I SCtfrcoi may be UJfld 



r* cite* r.s ire m ici e fl p e cr hand magnifier, con be 
made by aircdiing lens meuill oncf ili-de holder* !□ o 
pjftcft ef V-i-En. plywood. HmuJy fer ^tucfe-iOt m llic field 
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WASUFR 


tens 


SHEET-MET AL 
£1 jtlP 


then ream the hole with a taper reamer so 
that the lens fits snugly with the bottom 
flush wi tli the surface of the metnL Cement 
(he lens in place with model-airplane ce- 
ment, Then cement the disk to a tl /\ x 5- in. 
metal strip as in the lower ttelFiil at the 
right The lens must he centered over a hole 
drilled near the end of the metal si rip, the 
hole being slightly larger than the diameter 
of the lens. 

The manner of assembling the lens 
mount on a wooden base and providing a 
focusing adjustment is shown in the de- 
tails at the right. The lens mount is an- 
chored securely to the base with a round- 
headed screw driven through a hole drilled 
near the end of the metal strip. A in-in, 
spacer is placed between the metal strip 
arid the wood. A third hole is drilled 
through the strip about 1 in. from the screw 
to take a Tin-in, strive licit. The Mo-in. hole 
through the wood is conn ter bo red from 
both sides of the base as in the sectional 
view. The longer counterbore houses a coil 
spring which provides sufficient tension on 
the lens holder to hold it tightly against 
a focusing mil 

An ordinary microscope slide is used to 
hold t]ie object under the lens. Slide hold- 
ers, or hold-downs, arc fitted on each side 
of the lens holder. Adequate lighting of the 
slides is accomplished by fitting a Christ- 
mas-tree lamp socket in a hole drilled 
through the base at a point directly under 
the lens and using a bulb from a pen- type 
flashlight, A single dry cell supplies ample 
current. The instrument can be made to 
serve as a polarizing microscope by placing 
a small square of Polaroid glass under the 
slide and mounting another over the lens 
to serve as an analyzer. 


fcPACEft 


SLIDE HOLDERS 


v T X 4 ,f X fr" 
WOODEN BLOCK 


COUNTERSUED HOLE 


FOCUSING 

NUf 


SOCKET FROM STRING 
OF CHRISTMAS- 
TREE LIGHTS 


PEN LITE 
BULB 


TO 1.5. VOLT 
DBY CELL 


WASHER 


CEMENTED 


EXCESS GLASS TRIMMED 
WITH PLIERS 


METAL STRIP 


LENS BROKEN FROM 
SUL& WITH SCREWDRIVER 


All eyepiece of T.-in. focol length mountad over iFio 
teyular lens provides mil ih-p dtlvantages of corr»pouncf 
m i c rOiC0|>Cr Givos magnifktitiom wp to 300 efio mtter i 
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■■> I kl 1 1 V-i in-- 1 ' 


. !. 


liiiP^ii 


s 


ft C RETS of L/I.FE 

revert led by your 


P<il>ur./\J< SCIENCE monthly 

IV Nil 


lcroscopc 

lil-clo-w, slirr nil frmn (he s.(nm (if A 
l>i i I1.tr r i.l p and magnified thirty (LirifT. 




I'lhri-h " ■ i "lil :i| I ■'. I 
Votlf I!! iliihTliiil S IM-Ii l'n. 


CtLiJ.fi fiLL 1 ti*n 0 f jK'nd i ii.y filenl, 
n^afiislfittl nine tlnsf-H, fro ill 
wliich n MpccLinni enn he- -cut 


LTHOUGH wc firm; 

50(111 i tut My Woll i It' i ■ 
fill I Slinks <1 i.c rani r 
yyr link journeys 
into 1 Iks marvelous realm 
that lies beyond our sighl, 
ilsere is still much IcTt lit 
till, amj :l whole tl 1 1 J Vd. L r.SL* 
left to explore. 

Tivcii flic little ri I f| Jt: 
ire have been using,, capable 
of magnifying only .300 di- 
ameters (Hint is, making ob- 
jects appear 3Q0 timen their l cut I si?, cl 
opens a lenilory so vast Unit it would 
lake ns a hundred years io examine nil 
of il s s( ra o is c d e t a i k. 

llil.li.erlo we have been dealing with 
?iiti|ilr,: specimens Lhat required ht.1 ie skill 
on our pari.. Now we mr ready to Lake 
another and vety import mil step. In the 
past, we were satisfied 1o study I he sur- 
face of lliiurs, hut lien it forth we shall 
peer into their vety’ insides. This new and 
exciting wink will offer us n flosc-up of 
1 1 : : : I ; 1 1 ■ 1 li:P '."M I"' uh - bird in no ulflci 
way iT wc riel i tally warn, to see il. 

Let ns bike the ojnaqiin slain of a plaid 
ns an example, The reat beauty of 1 fie 
si cm is hidden from us, since to see if wc 
i a ms1 look inside where the cells are 
packed away and where the brcath-Uking 
craftsmanship of rial me is on display. So 
what we shall need is a cross sf-Unui id 
l he slcm cut so thin ihnl light will pass 
through if. This we place under the micro- 
scope and sec the rent inside. 

From certain specimens these thin 
slices may hr: cut WlLh a new Silf'’!y razor 
blade. To rln this tlie specimen, gripped 
Tundv between the Lhumb and index Ituger 
of the left hand, is held down on a pirc' 
of glass. I hen with llie raior blade hi Lire 
el tier hand, a sl ice is cut off as lliiu as 
possible. Perhaps we shall have to cut a 
number of slices before wc acquire ihe 
necessary skill; but if wc arc careful we 
be able to prepare some specimens 


I . '■ >li 


■ V 




t 1 1 " i ■ : 1 1 j i 1 1 1 ■ 1 1 1 :■ 




A ijnirl: way r>S slmuntR 

j-pcc-i nkc ns for Lmuic Jinfc 

l ■ : : i- w IrU "i iticilicinc 

;tro-|nficT ,ns shown. Alt-01 
I lie :Lrnin Unn f.rxtkcr) in, 
fitiiT-tus niouih! hoitfer 

is i n m v n :L vi ! I 1 : j(!ii or 


r--' 

TUis Qllt&C coiklniiss ?.t n L !! r; , a pec imp raj, nm! specinL mntui Lai. 


It [.in Mu l>DUfclil Pit n dew ■ 1 ■ Il r, r l- 


in this crude way. In cut Ling, tlie blade is 
drawn across the stem, as a good barber 
uses a an eot. M crely pressing down on the 
blade will crush the fibers and ruiai the 
spin i tne ii. 

To d« this work more accurately and 
easily; we can build a handy liltlc instru- 
ment that works very much as do ihe meal 
slicers In (he butcher shops. It is called 

a mi cro l mm 1 . 

To Ilinke H. ivr need il | 'ire i" of heavy 
brass tubing with at least a quarter-inch 
Em re 'J he ,si ;io of i hr Imre will determine 
the diameter o-f the sp&diiJCns that may . 
lie cut. In nn case will a liorc of more 
than on''- half iticll bo i ceded 

3 1 tin oilo end of the Pike (’ll a brass 
plug and soTdor il In place. Through the 
c enter of I his plug drill n bide wiih a 
hfo. 39 drill. Then wi|.li an I up, Eum 
threads in this htde and fit it with a brass 
screw 

The little table which is soldered io the 
opposite end of ihe lube is oT sheet brass* 
heavy gage, and as flat as possible. A 


piece of brass rod that forms a sliding fit 
inside the lulm completes this useful liUte 
insl rumenl. Willi a good sharp razor blade 
at hand, your microtome is ready fur mw. 

In using if, a specimen is placed inside 
I lie tube. As ccLcfi shea is cut. (fie screw 
at Che base of (he imUrumeol is horsed 
slightly so the inside rod will push Ihe 
specimen forward n tiny fraction of an 
inch. The culling is done with ihe c-it.aur 
blade held close to ihe snrfnec of the 
bide table in l he manner illustrated. By 
the proper manipulation of die screw, sec- 
tions can be cut only a few thousandths of 
nil inch in tljickncss. 

bl crely to jam a specimen into Lhc 
microtome in the manner described, how- 
ever, would he the tnelhod of nn amateur. 
r I Flc professional Jlrs( mils wn\ n round his 
specimen so lhal. while (lie cli( Ling is E ic- 
ing done, it will not he damaged, by pres- 
sure or squeezing, Ttie ddicale stem of an 
iris, for instance, could not be cut without 
fust embedding it in wax, Indeed, every 
biological specimen is thus prepared. 
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llow SpCClUlCIliS H I jlvllltr | ]\\ 1 1 o’s Arc Cut into 
1 liin Slices villi M icroimncj M oimlcxl on ( j I r > ss 
Slide, and I hen Stained Is 1 old Herein Detail 


I "nforl i sn i Irly some Specimens require 
f milter prnpnri I 1 1 before (I icy jil'c ready 
fur I lie idle meat sheer. l liirk, woody 
SCC f ions must he snaked for several days 
in dents water to nviko Hit; in pliable. When 
i fie st'Clions arc ho: n r; cut, it is advisable 
1 1 .) dii j l lie edge of 1 lie razor i ri nicohol. 
Of course, if slcnm containing resinous 


5 By 

Borden Hall 


mnlter are used, l be soaking iv El L bo of 
lillk' Ini] ) .is rosin is not soluble in waler. 
Iti guch eases, we leave Llie specimen in 
alcohol for a (lay nr two lo dissolve I be 
re&En, Then it is pi a ceil ui walor fur Lb ret 



more days. Iii a few eases,, iL wilt be noc- 
[■ssniy lo boil (lie si ems in wafer, .hi tlio 
ease rsf male nut tike Llie branch of a tree. 

At 1 r r t. tile proper nsiithtfr nf r:ii1ti:i|r 
i-He-OS Sroin ,i specijncit willb Ilio hiicr*- 
1(i inn is E1 Isih1>mH. DeLow k line <!tiw- 
trif! S-hriwi how Id mi!tt n TtntCTOtOllIC 
.'iikI. ill ftfvle, |i>iu'i} of ctilitfilctCil mie- 
ititDmc wfil i ^i]}tiKiiiLg strove Ul pine? 


SPECIMEN TO EE CUT 


0-52 EDIT 


^OtLlCR 


50LDFD 


■fr. . .. h i.’- . ; 


I 'A'O AHGlt. 
PIF.CT5 HOLD 
AM 1 M 1-1 T F? 5L D 


cm iv, is simply It' level nff llie end wEiile 
llie second nil provides l he spec in iet j. 
However, if you obtain ;i [H'lTect slice on 
tile st'i'imd tin. yon will be lucky. Gener- 
.dly, you will find ii nerossury (o miiEte 
several culs before yon tire able lo make 
I'eaNy Ellin slice?. 

All i.i' ski I Es dt-ii.'lit| ier | at l Ins work 
and nice. Hun slices me mode, they may 
be Hipped on In ii glass slide and brought 
to (lie stage of l he micioseope wit limit 
adiially touching (hem with your hands. 

A tli tt tier [Klinl to be home in Ml hid in 
this work is that Hie paralTm user! must 
miL Ik 1 loo bnl It il i , M will (end to boil 
I bo water in the cells of delicate speci- 
mens .■mil deploy 1 . Sioi r beauty. To over- 
come tii is, we build the paralTm healer 
f I town 1 1 l (lie drawing. Tlie use of ill is 
Iii i|e device wi I prevent (tie pa ratlin front 
I lent i lift above the boi litis poinL nf water 
mid it will also bn good in sli ranee a gainst 
liies. Also this [ml will keep llie paraffin 
warm for a long period of lime. In prep a r- 
mg a specimen, *1 is dipped into the moll on 
wax tieUn i 1 it i? placed in 1 h<- microtome 
and embedded, An alcohol burner keeps 
Hse wafer I it 1 1 umkr llie w;iv 


W A I !.'■’ 


ihiji process softens the lihdr and makes 
the culling of specimen slices in licit easier. 

A.s wo become skillful ill llie pro|Ki ra- 
tion of specimens. We shall event nally 
nnke slices so thin and sti nearly Irans- 
l*arcnt ( I ha l (here will be liLile left to look 
eH. 1 fence it becomes necessary to team 
bow lo jrLnin our specimen. A crude ana In- 
fry will In Ip us undci'sLanil the reason for 
using stains. Under certain conditions of 
light, wy arc nimble lo see a piece of 
gbiss, a fnct Hmf is made use of by mngi- 
v in ng in preparing stage illusions. How- 
ever, if I tie glass were colored, we should 
not lie so easily fooled, Wo u*o slains for 
the purpose of seeing and to reveal de- 
tails of si rue jure [hat would otherwise: be 
in risible. 

Tlie kind nf specimens we are consider- 
ing at the moment, however, must be 


(.ft” i 

i-lHP ' 
MUlfWFUJ 


■o HJ 11 

lamp 


nt; — ho 'i-i Low !o hi n i 1 1 1 Iic-Oct in wlikh 
c.-tlTm is infllmJ wlllwiLl 1 nr? I up iis 1 em- 
ir 0 SO iiiph it ■'■'ill cl n iLi.-i H|ief i itins 


After llie spec in ion I ms been Lunuuled 
in place by [muring inch ml parmlin .-irciunil 
il. tlie portion imdruding frnni the end 
of I lie brass lube is cul uff iWi^ls with llie 
table. Then llie screw at the boHom of 
Hie tube is given a small trad ion of a 
mt'ti and another cul is made, l'ht lust 


r 




jfefcSi 


- 'i. 1 . A A ; (vAt 7 

iV'Nw'v,'.W •■.' Mvt 
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I 1 1 1 >;| before I s ! i : : in : | iplii-d l'lits 
i? done by dissolving one ounce of di|o- 
I'tclo of lime- in i cm turners of writer. A 
second solul fnn ig n?ntlc wilFi two ounces 
of wmdiiiig scnh tlissolml in wnlcr, The 
two solutions ,i re (ben [mured logo I her 
in id [hnroojrhly shaken. Aflor Ftnnding 
For a day or (wo, Hie Soldi 1 cm is li lie reel 
and pul in writ corked FioMfcs. 

To bleach a sitrciancp, il is immcL'scrl 
jii Hie bitching si dm ion for a period of 
several hours. In lemovliijyr if, rcinemliCV 
(.lie soaking lias mode if fragile and care 
nilisr be taken noi to crush if. Once out 
of the Idea cli, it is necessary to wash the 
s|>rc fmcti in several rbrniLirs of water, 

Tile stains (o be used should Ijc nhlaincd 
from n biological supply iicmsp. AUinmiih 
the amateur bag a large number oJ lilCMl 
to choose from, perhaps none is bet lot 
fur i lie beginner lEvm ItremrifnxyliiT, a red 


slain prcjKirciJ from lop wood. In using it. 
a watch j;liiRs 

i • li 1 1 nl v. Ph . I! a i v. a(er a n-l : I : : ■ 1 1 ■ hi! >.■■■ n 
thojis of 1 lie ttfernntosyliii is added- The 
Specimen Is immersed m ill is preparation and 
perm liter! In remain there for aboul lldrlv 
rninnirs. Then if is ajtniii washed iii water 
I'md lirifiN', rlehydi a lot by soaking It in ulcokol 
for a few in I wales, li is (hen trims Icm-d lo ;l 
rinprniiiie hai b, a fie i' which it is mminled 
willi Omarlii lj'ilfciiil on in elass slide. 

tYfren we place such a specimen under oUr 
InicrOSiOjie, we shall be ivmmzcil al (lie (riins- 
formnlinn Ibnt bn.S occurred. In ! be place of 
I lie (bin, shadowy -1111111110 that was first seen, 
we shall hove n dear view of the specimen and 
all of Sts intricate and delicate details. 

T I 1 1 " : ! ! ■ 1 :i.vrt ■ ' ■: 1 1 ' la "i : ' | ' i ■ :: 1 1 1 ■ I 1 ’ wall 

rl'Tful un i hods u"-erl by indiifti iiil mi- 
croscopic research workers who so treat an 
object IhuL it View may Lie burl of JUi entire 
body. IE 51 trained inirrOSeopist wished to 


study file whole inleiior of a .fly, lie would not 
fin Inert it in wax as we did and hack a jriecc off 
«itli llie microtome. Final lie would freeze 
lliL- fly solid -so that its viscera would bold 
tfieir si tope while Ehc 111 in ptrrcs were being 
cut. The I iced lip would be done with filler 
spray mid (he culling done on either a Ruther- 
ford or l_’:il lien rl sl]ccr f which would CUl the 
pieces to almost unbelievable thinness. 

The sdcnlist would not cut (liese petitions 
oT Hit body here and llierf at random. In- 
stead lie would skirl, nl one end mid CUl 6cc- 
tious progressively nil Ilia way along the Jb ,L s 
lmdy, Then he would mouiH the slices^ slarl- 
i nj! wilh number one and work ini' back 
I h rough Several lumdred 13nl.il fie lias seen the 
orpilS lie iviskrrt (o study, 

There is in use today an milomitlic micro- 
I nine (ItnL will cul a, bug, or any oilier orgon- 
is.ru, into n eoidinuotis series of seelions ili.il 
am filter mounted mid from which may he 
learned (he sfory of Hie binds media 11 ism. 
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1 rn. 51 .op du cut m «ii|(|) sh? iff* rate unitj 

! itrlirtA by (fnt Irulor *nd a ■cauittcrthal't 

A swinging drawer, installed as shown, 
has been found a great convenience, Ue- 
low this drawer is a 
S. large box ort skate rol- 

lers that can be putled 
out easiEy, givdng access 
to a stack of short pieces 
^ of wood. 

Tlte liltsng trash bos 
' illustraled is, another 

hsndy accessory', because 
VM sheet wei al it tan be laid fiat on the 

ed on the end, or one of the f^rts kept in ftp»r like a huge du&t 

each compartment can be wired ou [lit pan and the shop litter 

outside instead of a label. swept into it over the lip. 


wood 1 

VI IE 


he r AL 
VliF 


Plan *( A A Tiy 6 El 
shcip dcM^ncd Id (>lrt 
a alnnclAFiS small uut- 
fn oi wooilw- 9 -rkitif 
in at hints with a tlrLII 
press arMcd. PetiLli 
art fyiven aE 3 Im: fit it 
driwcr ari-d 1ras.h box 
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Answers to Common 
Microscope Problems 

tty Morton Walminr; 


Here Are Some Questions 
That Pans Keep On Asking 
A b o nt T h is F as c i it a ting 



I f obbytu Maybe You Will 
Find One ol Your Own Pel 
Queries on These Pages 


POPULAR SCONCE MONTHLY 
OCTOBER, Wifi 


URIN (j the three years that I have l>een 
willing the microscopy articles I have rc- 


EdPtp'WiFn.t. supplies, fl-nd 3 ti- 
re nauntS for fln Amateur M'l- 
Ci OSCPJif 1 n iiArnl ui v, As 1 5 i c lrc 
pinner |jiai>Tea 3 fa. lie will (dim 
idens ctf bis own n;; la new 
iicihs <■!> add ta liit collNtien 


Right. human hlfitnl car 
pUflC I CS . ina si 1 7 red Cu'CH, s* 
seen tinder the rei 1 tr 04 t*pc 


m 


v • 

, ; • - - 


i • “ 


Id in ,ike JI slide uE blood, n drop enn he spread into i 
it on a cavei elaaa nud siidLngr Jiin>tb*r slnss ’t 
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Hi cn: are Olliers, such ns color lifters;, that you may consider ns 
necessary even at (lie beginning of your hobby. 


How are permanent -slides of blood tnadtf fVhat 
|'J the best way of exami/liiltf till infill blond? 


/ hear so much talk 
about oit-immeniun leases. 
IF hat are they? 


A SMALL drop of the Hood oF a frog, chicken, or any other 
1 * animal can Iw made info a permanent preparation very 
quickly and simply. First spread the blood out i»U> a very Klin 
film. One way to do this is to Jcl a mop Fnfl on a dean slide ami 
then, very quickly, draw the edge of a clean cover glass over 
it. Another method is to drop (he blood on a clean cover glass, 
place a second cover glass over it, and then draw the two apart 
with a sliding mol ion, sit that very thin til ms arc left on each 
glam. The blood will dry very quickly. 

Various stains can Ire used to color the blood cells. One of 
(he best is Wright’s stain, which can he purchased from dealers. 
Drop the stain on l he dry film. A minute or so later add an 
equal quantity oF water. Then, hi another three or four niiii- 
u ! e?-, drain off I lie water-stain mixture, and add clean water. 
When pinkish areas ^ipe-nr in the iilm, drain *>ft the w r ater, and 
let the lilm dry for several niinnl.es. Then add a drop of Canada 
balsam,, fay the cover glass in the center of a clean slide, and 
your preparation is completed. 

Blood is particularly beautiful by dark -field illumination. If 
your microscope is not equipped wilh a dark-fietd attachment, 
you can produce the same effect by inserting a disk of card- 
board, somewhat smaller than the stiljstage mirror, between 
mirror and slide. 

Use fresh blood. You cam obtain ft sample from your own 
finger. First wash the Ball of l lie finger in a solution of ninety- 
rive percent alcohol and two tenlhs of one [icrcCut mcrtudc 
chloride, and then puncture (tic skin with a needle steiiliaed in 
the same solution. A good place to obtain blood is front the 
middle finger of tin- I Ml. hand. Squeene until a large diop of 
blood is obtained. Then touch this drop against a clean cover 
glnss. 

Lav the cover glass, blood tide down, on a cfean slide, and 
remove any blood that rims out at rliu edges. Cover the edge? 
of l fie cover glass with oil — tmy heavy nil will do — to prevent 
evaporation, 

With dark-field illumination many interesting features of 
the blood are seen more strikingly. You may even be able to 
see the white corpuscles moving about like amoebas. 


f hate some balsam that / ttsc to eminent cover 
glasses: in place, but it tabes too hi tig to thy. How 
atu l treat if so that it will not be So thin? 


1 f VTDliNTLY, the balsam has (no much solvent in it. It can 
be made t locker by evaporating ou( some of the solvent. 
This can be done by wanning' a quantity of the balsam over an 
alcohol oi gas flame, or in a water bath. A di op on a clean 
slide can lie treated easily, when only a small quantity is need- 
ed. If the balsam is too thick, it can Be (limned with 
only filtered balsam made specially for microscope 
results are desired. 


jV/f ICRO5C0PE lenses arc 
* rat cr I a cc ord i ng t o I he i t 
resolving power, or I lie abil- 
ity to separate fine linen nr 
dots very dose together. This 
power depends on, among 
other things, the index of 
re fraction of ihe material 
Between fens and object. 
With an ordinary or 
lens, the intervening 


“dry' 

rna- 


1 ■ i : : I ■ ■ i ■ 1 1 1 1 ,■ - : , i :: ■ 1 1 ■ j 1 ! ■ - I'M-. i 1 1 i i !■" ' y • i : : : 1 1 : linVS - : i | ; ■ i i - 

cjiEldh.. St i 1 ?, made far ijsc vdLli Use larg-c 7ii!crctc«ii{ in tlic tnchcTollria 


Cells -0-f bean ifl-CHil'iTJiuc ns seen 1 1' rnnRh lEic w<dl carrcrted HcnSeft nf ,i 
pLnfq-SKi'imal micraxctfit (Itfl) Slid tht-ulicll a -clie-ftp-, "Jltfih-pOiyercd" set 


U m;i luiri ini' 


ctidtc fof iduUerfliMS- lle -6 ute laakini! S-Uttl ltRlfl. ih« mkrOBCnpist must lenrn Tq reCGCHiist tlsefao^ ilpfir 



THE SURVIVOR Vol. 5 


I 942 


THE SURVIVOR VoL 5 



tf-j?' i 
'.‘.V-fJ 


iCriftl is aiv; and (be rtsofv- 
Liicf power therefore h lim- 
ned !>y (lie refractive in- . 
ties of air. I *- 

If (be refraeirvo iiule^ cjf 
the. 1 material between ob- 
jective and object can be 
increased, llm resolving 
power of I lie IcnS becomes grenler; Mini is, 
f.n-;.l<:r j I i.’l. ;i.i I vail be seen wilbnut Enca rasing 
jii'icnirV;U inn. Also. rbr linage becomes much 
hri filler. The most common way o[ tloiivg (his 
is (o place a material such as thickened eedar 


f ^ ^ 

Fo-fl e-f i n in but r c rm i LEt , staiiia J vdtll lifltffltT's 
KolEltiOU 'I || 1 1 111 ;i ijnSAc-ll to I ,. < il)l> (I i .tltlHj Uj'S 


IT b-iiindn bal 1'illfl too tliin for iiiouiHihg e |jcc hue its, it can he ImiE- 
*jjlc( 3 Eiy wnutilrip it nver an alcohol tit £ns Ha me, or ill a mattr balb 


oil between lens and Cover Erl The refrac- 
tive index of (liis oil is the same jls I bat of (be 
gloss ured , 50 some of the rays of light, in 
traveling from a (mint in the ohjrtt to the 
1-fJiS, Lire riot refract ett or bent outward sn ns 
to miss I bo objective, ns they do v, lieu jinssing 
from the glass slide to air. Although cedar oil 
is 1 lie COfrtlilOli immersion liquid. water mid 
Ollier liquids can be employed wifli lenses do. 
signed for them. The amateur shonM lint 
worry very much if be has no oil-immcrsioii 
objective, for lie can do most of his ob- 
serving with loim-iwweredj less costly lenses, 

/nun Cin a ntCl f ettr buy}: a mirroscope 
costing not mare than twenty dollars r 
which r.T more important , tf carries S of 
ha age or magnifying power? 

C " 1 * 1 j 1'. A R N r.Sft of image shmdd W preferred 
^ always to high magnifying | mwer , tor Hie 
ni m pfe reason that a magnifies Li on of, say, 5tH) 
diameters as of lillle use if the image is so jn- 
dislinrt IIulI the -rti tails cannot be seen. Sine 
alone is not sufficient; (lie imajje must he 
reasonably sharp. The trouEile with a great 
many mic rosenprs nffcnvl for .snli" to ama- 
teurs is that their lowest magniiicafions are 
too high. A great ninety Common objects, such 
as the eggs of insects, arc sren better at a ie3- 
alivcly Foie magnification oF twenty or ibir- 
ty diametm, than at 100 or more diameters. 
It has been said that |jcrhn|>s seventy-five 
percent of nil nnuiteur observation c:m be 
done nt magnifications of 1 00 diameters or 
kss. Inexpensive niiernsroprs, because of m- 
lirrenl faults in (licit lenses, produce less dis- 
tinct images at high powers than at lower 
magnifications, 

('ms carbon tpfracfilnridr hr nst'i n 0! 
dehydrating specimens, instead of sev- 
eral both} ttf alt'Cthoi? 

N O. CAR BON LeLtuchlcmdc dors lint cuter 

itlto solution ivilh ivalivre and I lii'iefnee 
cannot be used for cx I rafting water from a 
S]wcimcn, -Grain alcohol in various conceu- 
l rations i? employed almost universally fur 
< leli yt I rating. Water in the specimen enters in- 
tn solution with the alcohol. Two such liquids 
tend to diffuse evenly through cadi oilier. 
Thus some of the water in, say, a section of 
plant, slum, lias to leave I lie Stein when Llic 
specimen ss placed in alcohol, in order to 
make this possible. 


Ttm routine of dchvdratinc with 
consists Of leaving 


alcolmt 


the specimen lor successive periods in .alcoliol- 
water solutions of increasing strcngih, until 
finally absolute alcohol (that eoiilmning no 
water) is used. Concentrations and times 
of immersion vary with Fhe kinds of ma- 
l trial and s-ircs, of the pieces. Thus a piece 
of plant tissue,, previously fixed in chro-m- 
ncclio acid and wnshech 5s left nn hour in 
fir I ecu |nTi.’ent alcohol, ?u hour in ( wen [y- five 
percent, tlio hours in thirty- live perron ( f two 
hours in fifty iiciTcnt, end finally placed in 
seventy ]KTcent alcohol F where U can t?e J?rc- 
Hcrvcci indefinitely, For Complete ckhydra- 
lifin, it Is placed Enr nn hour or two Eti fifility 
percent, ninety-five percent, unci, finally, ab- 
solute alcohol , 


flow should ti nt!) i~ beginner go about 
for n hug a mirru.uwpt ? 

J 0C USING n iriicroscojic is not difficult; it 
1 is a simple operation that, once learned, is 
performed JlUlomaJirnlly, like Lifling your feet 
when you walk. The greatest danger b thai 
(he objective Ir-ns will be iiusEigd down against, 
ttn' slide so liard (bn l (iic cover glass, and, 
[?ri fsa|s f even I hr specililf]) suid thr lens, arc 
damaged. "J'iic procedure followed by (lie 
(iurfut niicroscopist, imrlicularly for shorl- 
forus (high- power) objectives, b as follows: 

;. II-. :n ’ : n" ■-,-1;- - ■ f I hr iibjw|i-.-|- avid 
l hr slide or pjwcifncn, lower the inkmiion] nr 
lube until the objective (Ip almost touches Hie 
cover glass, or surface of the object if il is 
not mounted. TJion, nnri orify then, move 
your eye so dial it is looking into (be eye- 
piece Now, by slnv. ly moving I lie tube iip- 
ward, bring the imago inio sharp focus. Once 
I he approximate torn! position iv found, fine 
foeupiiip: cun be. done by moving (he lube 
rareriilly in cither direction. With larger mi- 
crnsropK, llni; fine adjustment always is Used 
wlien focusing very near the a.iver glass, and 
when making mtnuLo adjustments ,al ajiy po- 
siLiort. 


U hat itSSpQl'iCtiit stains docs (he ama- 
teur tired, and what- tire ihr f or 111 It las 
}or them? 

npHE staining solutions required depend to 
■ a large cstenl r>n (he (ype of work l«riiig 
done. However, for a start, tlie amateur can 
gel along nicely with k'^s (h:m n half dozen. 
These might include: 


Module : Use ordinary tincture of iodine, 
and dilute with five pails water or jiJcohol. 

hJcrcurodiromo: U&e in the strength sold 
tor antiseptic purposes, or dilute with water 
as required. 

_ Eositi: This produces; n red or pink COior, 
Con |>e purchased as a tablet or powder, and 
dissolved in water or alcohol, 

AJ ethylene blue: 1'his is otic of (lie most 
useful of stniius. I.oeffier's^&olution is made 
by mi King thirty cubic centimeters of n Fat- 
u rated solution of mctbykiic hhee in alcohol, 
with (00 Cttbic centimeters of water Lo which 
bus been added Iwo drops of ten percent . 10 - 
lutron of potassium hydros irlc. (A teaspoon 
bolds about 3.5 cubic centimeters, an erdi- 
nary di SnJtmg glass about Z.10.> 

Haemaloxylin : Solutions such as the Del- 
afield haemal o^ylitl Sin in arc dimeuh to pre- 
pare properly, and arc best purchased ready- 
mived- Oflen used with cosm for slaEuing 
animal tissue, 

Aci+E fuelisine: kEalro a onc-jrcrwnt solu- 
Wun of I he dry slain in water or alcohol. 

Methyl preen: Make a Saturated SulLitiou 
in distil I eel water, or in one- percent acetic 
acid. Methyl green and add fuclisint are used 
for double staining of botanical preparations, 
I’lu? Specimen first is slain ud several houra 
ii'iih mctEiyl green, 

Trashed, and then jdared for a Tgir ruimiles 

in (he acid fuchsine Solution, 

1 here are a number of microscope supply 
houses which carry larj;c assortments of mi- 
ClufCnpr si. tins pul up ill onc-mince botlleSj 
or in similarly Small quantities, All ounce of 
almost ally s(aict will jast a SUrprisingiv lyng 
(hue. 

(iff u I sec bacteria at 400 dhunete r.t 
with <t microscope costing frss than fire 
4 nl lays ? 

f I '0 ANSWER this, it would he tiCCcfisury 
.1 first to examine the microscope. However, 
rlica[i microscopes penes a I Ey are almost Useless 
when it comes to revealing bacteria. Although 
tEsii magnifying power may be (here, the defi- 
nition cd the linage Es so poor (hat (he ob- 
server does not know whether he is looking 
ut a bacterium or a speck of dust, ll is pos 
sdde tn sco bacteria with amateur micro- 
scopes made by reliable rnmpmiies and Hell- 
ing for US little hr fifteen tn thirty dollars. 
In/ eonfeiderithle jiatience is required. BncLeriit 
sElOUPd tie E-tainccI with a prepmaEion audl as 
Toefller’s methylene blue; sometimes ttse u^e 



THE SURVIVOR Vul, 5 


I 943 


THE SURVIVOR VoL 5 


nf -1 deep yellow or orange color II I (or will 
improve I lie irn;t"e lj>y increasing COJlLrast. 

C 'an rf tnicmscofse be surf! in deter t 
adsil I emu 1. s in ground asff re a ad other 


Y ! fi, inrtml. The Hoard oE Forwl mid 3)run 
I^K(iCC(it»n nf Lite U. S. JRparfnieril of 
Agriculture maintains one of Hit finest ijikto- 


?i r- :il v i i i'.-i E laboratories in die world, fur dc- 
iccfing foreign materials hi food: 1 , and for 
a nnh' dii£ drugs. io examine ground coffee, 
moderate power can be used, The coike is 
I'^iimini'il without any particular preparation, 
by Strewing Some nf it on .1 slide and look tup 
at it, Among the arluHcrcinta (hat have been 
tp-otl ate codes chaff and rye (’areal. Coffee 
sold by reliable companies contains no atlul- 
( Grants. 


The InieroSCOpi&t who would detect foreign 
substances in his Coffee or oi lier food should 
first learn to identify positively the coffee or 
food itself — team how it appears under nil 
conditions, Thus the surface of a jKirlielc nf 
crushed coffee boon has a characteristic ftp 
pea ranee. After a microscoptsl lias learned in 
identify the food itself, fie is fairly certain in 
recognize adulterants present in any effective 
quantity . 



POPULAR 5CHSNCE MONTliJT tf} 

FEBRUARY, IP. Id ot range 

7 7 ny Part tel es of C t tin in on / f a i tse h u Id Ch e ) n i cals , 
Viewed Through Your Magic Lames, Present ft 
Weird Wonderland for lixpioration and Study 

1W Morton C. Walling 


Revealed liy Your M ICROSCOPE 


Crystals of tw* sulphates hf sera tli rough die JuEemsr^pr- Ai the left j? magnesium 
sulphate (ttpstiTTi salLs), nnil m the rl^ht. cristate of enpper sulphate (bine vitriol). 
The pliotogrqph rhowi huw the tilled microscope is used for WAUliing crystal fprsn 


over a Hu osrn burner, Htl alcohol lamp, nr 
the small idnlric wanner whose construe* 
Linn is described laler in Hub article, ’When 
l he walcr begins to evnpnrfcl e hud a white 
deposit forms about the edge of Ibe liquid, 
lilac r fhe slide on Itic stage of your rnicro- 
wliich lias Linen lilted one or two 
os from the liorminLaE, Focus at I be 
■if the: water film in the thinnest. part 
cm the water layer, and watch what J tap- 
pen si 

You will see. here and there over (he 
microscope fieEd, tiny cubes that increase 
fairly rapidly in sixe. There may be groups 
of allies i hiii grow into masses resembling 
mode i n is! in buildings. These cubical 


f w ^ Ff F S is, in many respects, the : 
age (ill crystals. Tfae tiwlal- i 
] u cgis L , with 1 1 is spec i at m ic rO- : 
scofies, studies the crystalline i 
structure of sleds, and learns how to 
make better alloys. The macroanalyst, I 
by comparing minute crystals oF a pm- 1 
son or a substance used to adulterate J 
food, with known crystalline materials, 1 
is able to identify (he undesirable in- 
gredient. The science of lilUTOullPiniS- i 
try depends to a considerable ex I cut. 1 

upon knowledge of microscopic crystals. 
To Ehe amateur micmwopisl , crystals have 
a special appeal because they are among 
the most interest hit; and beautiful objects 
ujk.iil wEiii.lL in; can (rain Ins magic lenses. 

A crystal is a piece of ehernrcai eiemcnl 
or compound wiiose surfaces are plane and 
a s i mi ged symmetrically. * 1 Ins a rra ngon u: i il 
is an outward expression oi internal si rue- 
lure -in oilier words, of the manner in 
which atoms and mnlccufes of (lie sub- 
stance are placed. For convenience, crys 
tal$ have been classified, a< cording to i heir 
geometric fond, into “systems. ’ 'l he re 


air. for example, file hexagonal system, 
including flic Fs crystals an [lie elongated 
six-sided prisms of quarts.; (lie regn 
system, represen I ed by the octahedral 
(eight sided) cry.nl :ds uf alum; file 
bit: system, including sulphur srac I topaz 
crystals; (lie monodinic system, of which 
gypsum crystals, Laifaric acid, and rock 
candy nre examples; file square prismatic 
system, with 1 he mineral zircon as an ex- 
ample ; and (tie trigonal system, with the 
scalenolicdron crystal of addle r* an r\- 
ample. 

. Put, without worrying about (lie cuunl- 
: lews possible crystalline forms, you can 

enjoy Severn I evening Sessions at your 
microscope, looking at. crystals. ThcprejHH- 
liiliou of crystal ?]ieeinlens is sil easy, and 
i (here are so many possible sources uf m- 
ItrCSling forms, ttrat you need never want 
for an ample supply of varied materials, 
i From l he kitchen tnblc, borrow (he sail 

shaker. Fiacre a small pinch of salt on ;i 
(Loan glass slide, and add a few drops uf 
wafer, $lir wiih a toothpick until the salt 
■ dissolves. Then warm tire slide gently 
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tallic sails, many 
fascinating spiral 
n itrl curved pat- 
terns 3 re Horned 
by (bee ry stats. 

The solution should 
contain about (lnee 
or four percent of 
colloidal silica, ao 

cording Lo some msorOficOpkLs. Comrnn- 
dal water glass (sodium silicate)] sold For 
use as an egg preservative* contains a con- 
siderablc amount of colloidal silica. 

Water is nut always (lie solvent em- 
ployed fur malting solutions from winch 
crystals grow upon evaporation. Sulphur, 
fur Instance, is insoluble in water but dis- 
solves readily in carbon disulphide. There 
are two crystalline forms of sulphur, the 
mOEiocllnic iiitd rhombic. Melt a quantity 
of sulphur in a small crucible — a small tin 
can will rl< i — I icing careful nut to let it 
catch fire, It if docs, smother the flames 
by placing a piece of cardboard over the 
container, l-'umcs of burning sulphur are 
irritating and, in sufficient quantities, poi- 
sonous. When the sulphur has become 
liquid, set I be container aside to cool. 
After part of Che sulphur lias, solidified, 
pour out the liquid center. This will reveal 
a mass, of long, slender, pale-fellow crys- 
tals of monodiuic sulphur. In time, at 
ordinary temperatures, these will turn to 
masses of rhombic sulphur. 

HP HERE is a [pinker method of prcduc- 
* jug rhombic sulphur crystals. Dissolve 
some sulphur in carbon disulphide, pour a 
few drops of (be solution on a glass slide, 
and let the solvent evaporate. Seal l c red 
rhombic crystals of varying sizes will re- 
sult. At fifteen or so diameters, these are 
very beautiful. In handling carbon disul- 
phide. keep it away from fire, as it is 
highly inflammable and explosive. 

In your study of crystals, you will find 
I hat, while each -nil fiance that crystal lines 
dtrea srs in accordance wilh a definite plan 
or pattern — a fact that is of value in 
recognizing unknown materials — the linal 
crystal bnc pattern may no I always be the 
same for each material. You can demon- 
strate this wilh a solution of common sail. 


Place a drop on a slide and heat it gen- 
tly. Soon Hie water at I he edge of the drop 
will evaporate, and Hie solid material will 
lie visible as a ringlike deposit. Some- 
times, masses of crystals will grow out 
from l his ring with amazing rapidity, soon 
covering the 

entire area of ihe drop. Tf yon remove the 


1 To prt-pnrc crystals dI clie-micnl k.iUk for randy mi- 
i rlf. Lieu in i.c no* nope, make a K.-ibrcnlcil Bd-llltloil nn ■! 
filler il to It Ml Of* dirt, lint, (Mid dthfT impurll ics 


O Ulnae a lEmp (if the !i Lie red 
4 aoUllitili trn S ilfiiih fl-Milf re^dy 
ffiT fVflporfltLon fn l ,0 1(9 crysfcnln 


objects arc crystals of sodium chloride — 
common salt, Scattered among them you 
may observe ciystals that are not cubical 
in shape but which may have coin pic *, 
maiiy-stdod forms. These am crystals of 
other nintetials, perhaps some iodine salts, 
thal were present in l ho table salt. 

Jly rliis simple method, you can prepare 
slide* of hundreds cil ilifforenl wMit- 
Suluble crysf a Him: substances. The proc- 
ess almost invariably consists <ii making 
a saturated, or a l least a strong* so I ul ion 
of the material cither by adding a few 
drops of wafer to some of if on a. clean 
slide, or by dissolving as much as possible 
in a small quantity of water, and then al- 
lowing some [if Hie solution to evaporate 
and deposit crystals. Heat is applied main- 
ly to hasten l ho process of ova flora Lion, 
A tier you lire of looking at isolated 
crystals, try mixing two chemical sail* to- 
gether in solution, and led mg the resulting 
liquid evaporate on a slide, Two cxi cite i it 
materials for this stunt are (he sulphates 
d F cupper and magnesium. Make a 
saturated solution of copper sulphate 
(blue vitriol)* and r>F magnesium sub 
j 4 ml u (Epsom sails), Mix a drop of 
each solution together on a glass slide 
and beat to a fairly high luniprralLm:. 
The salts will fuse in their water nF 
crystallization. I>o not carry [he heat- 
ing too far. Slop when (lie material 
has formed A clear film on the hot 
glass. 

Transfer Ihe warm slide lo the 
microscope* and focus on tin' 1 Mm. 
Adjust Ihe illumination so that the 
light is nut roo strong; nr, better st ill, 
employ dark-field illumination iF your 
microscope is equipped for (hat. As 
iln? film cools, you will sec little points 
appear and spread out in a beautiful 
pattern. You of leu tnn start these 
points by touching the film with the 
point of a needle, The growing pat- 
terns even ( 0 :.] fly mo into each oilier, 
at which time growth slops, The re- 
sult is n crystalline mosaic that is 
best seen at fifteen or Iwenfy diam- 
eters, Sometimes, rainbow colors arc 
visible in the intricate patterns. 

Various other si mils can Ire |uu - 


tn ciTclr, nna^Tc nf cop pf-r atlil 
nirtgUffliuilL sulphai^ <Tyntaln. 

Abovn, f ry^lnl* dl OK-hH-E ftdiJ 


The (1 I ilflQhd -ft! i--i pVil filijtnt Millie- 

i 111 i* n | ho iyi h i c 9li(|i|)lir C:yS- 
Inl, m 3 p nified Fcirty-riv* tlmeg 


formed wilh some of the comrnrm 
Silks, fly allowing a copper Sulpha [ e; 
solution to crystallize id fairly high 
IcixiperaUircs, around ninety degrees, 
interesting spiral patterns can be prn- 
thi cet 1 . 1 >y .l dc Ik i g ? 
IHtle i olloidal silica 
to solutions of me- 
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'J I>riv* olf w-atVf bg heating (he slide gtiitlir. The I To O-Cll: a crystal li«d elicmkjl fiwi r For perjsnnnen! preservation, seal t]ic 
lifalrr filunwai, ip (Ire iElnstuitEoit is til <r reaiaLsvncc T mmsIUTC, place n (Irojt of castor oil over castor olt mVMn-t l»y a.pp! rtafi gold B ■ =£ 0 

Malt tlcscr:l:ci3. Tim Ifiatfoiltltr Is ill. Ihc barliRromid it .nurl a i j t 4 eklJi irwer fitasa on tap pf it in a lirifr aromi.d the edpe of I ho cover ulass 


Source of Heal as, sunn ns the edge dcimsit 
appears, crystallisation will pifHxod af a slow- 
cr Kite. Uiidcr tJin mirruscujw-j you wit! see 
f 1 1 . 1 t | In? edfies of 1 lif 1 a itil of solid inn t-r-ri »L 
formed while the slide was being Healed, have 
n Pi ilicE nil- lliiLi differs from th;iL i tf Hit Cen- 
tral portion. Vet nil (lie: solidified inn Ini id 
lias crystallised according fo im unvarying 
plan provided , of course, 111 CTO is blit one crys- 
talline substance ptv?ent. 

Crystals exist abundantly in nature. Per- 
haps no more beautiful fortus are Id lie found 
Ilian the masses of crystals lint fall to the 
earth its snowflakes. Snow crystals belong; lo 
the liesnpcniaE m; six-sided system, Perfect 
snowflakes always have sis sides or rays of 
p-mnls,. So endless are tlic possible wavs irt 
which Hit cry?!? I fine Farm cats be varied, that 
no H]iit over lias jfouiul two identical snow- 
flakes. Sonic flakes consist entirely of llihi 
plates, others of hea|>C(Lwp prisms, :md sjill 
others of combi Liittiu ns oF these forms The 
angles bounding these snow Hoke figures arc 
always r=i>( Ly or 110 degrees. 

■'T^EIl' 1 , microscopic study of snowflakes re- 
A quires certain cendilimi?. Tint teii)]Knil«ffl 
must ho low, from twenty- five- degrees to rero 
F- being favorable. The micmseti|>0 and all 

equipment m n I he ;il tii,- mme tcmp-i w m r, 

General I v, il its possible lo work in a fianigo 
or oil a” sheltered porch, where tenoral uro 
conditions are rigEil. You can col I net the flakes 
oil -p piece of black hard rubber, a painted 
board, or a piece of black cloth that has boon 
outdoors long enough to acquire the tempera, 
tore of the surrounding air. 

Hold the collecting hoard where the flakes 
wilt fall on il, You tail select the mod prom- 
ising Jlakcs Etnd transfer them io Cold glass 
slides wilh the aid of fealhera; or you can 
roll ml fill' 111 oil I he slide? in the first place, by 
hying clean stidcs oil I be board. Instead of 
st audio d slides, yem could use thin one ■'>' 
llircc inch pieces of hard rubber or word 
iminLcd black, hlofll of your observing will 
be by reflected li|diL, so that you do not really 
need a 1 ranSpamiL support, 

A snowflake will not last very long bccnnsr, 
even of el low temperaUirc t I be ice cryslals 
evaporate- T1.1C only way to preserve Llw 
lienLiLy of its form is to make n phninmiqm- 
firnpli of it, fn doing this, yon omnot use 

artifirial light sources bremrse they f ln-.v 

ton nmeh heat. Try making picture? both by 
transmitted and by reflected daylight, 

It is not a difficult mailer to pn^une in- 
definitely many of Ibe crystalline wonders you 
create by eva]Mjnili.ni? solutions. Some ma- 
terials, such riionibie sulphur, will cjusI 


imlefiui trly in ftir, £0 HtfU they ran Ito mount e.d 
r>n a plii^ £bde without on embedding medi- 
um, A csuivcincnt 

way oi doing this ts to tul a ring, from card 
1 1 1 ■- 1 : • I , i • ' I ■ i m i '•••. i i , ■■■. !, ,<iii .■,;■• ■Mam 
CUT is f-ligbtly greater fbun Ihat of the cover 
gla^P > i s U lire going to llse f and whose inside 
di:i Fuel er is Strateu'liat less. Soak Lliis ring, if 
it is nut of nmisLurtt-pr-nof material, in ffttn 
shellac anti IcUt dry, Cement it in the center . 
ol el efean one- by thr-ee-inrh glass sliile, wilh- 
Ciiiiarki balsam. 

Over ihe botLom of tlie ceil thus forjiied, 
spread a very Lhin layer of haFsam and Fet flic 
solvenl evapmiiic. \Vlieu the balsam JiIcli lias 
hardened, armnae l be crystals over it. Then 
gently svarm tlie slide until tiie Iwtlsrun hc- 
roiurs slirky enough lo muse (lie crystals to 
adhere. If you cannot drt tins without dam- 
aging Hie specimens, pul. Ihs crystals in pinec 
before the balsam lias dried completely, or 
11 1 1 w a lillle xylol over the hardened Film. Fi- 
nally, cement a clean cover glass over the cell, 
using balsam around ifs cdgi 1 ?, 

Jtlany nrvstals, such as Ibo-n oE llir doultlc 
Stil|>h.tite "f coppn iind magiu-siLim. must Fil* 
[ 1 1 vst' i v rd so lhal no water ran get to them. 
W hi 'Li I lie crysbilliEation btus progressed as 
far ns you want it to go, beat the slide gently 
to slop further crystal formation. Then apply 
it Nl tle pure balsam, smd drop I lie cover glow 
into plnec, It is important Ilia* all of the 
crystalline OkCli he covered with E 1 il! balsmn, 
.so tlmt ]io moisture can creep in. 

Crystals can be mounted in castor oil. It 
is better Lo use the refined variety to avoid 
an odor, which is unpleasant to some people. 
PI ice a drop of oil over the crystals, then a 
cover glass, ami your specimen will keep in- 
ddlnilcly f provider! (lie oil or rover ghiss is 
not rctntjved, Forman cut sii(.L& f whirh will 
last for years with reasiuniFilc Cure, call be 
made 1 3iy n^moviog all excess oil with n piece 
of Filler imper moistened with xylol, and rim: 
tisii the co’ver ghLSS with raid si^e. Flare Hie 
slide in a horizontal push ion linEll the gold 
hnrdcuS. Give it annlFicr ajupllcatiun if 
nerrssary f and finish by ringing with asphalt 
i 1 1 itisH. 

|N PRErARIWG siKtimtiis oF crystals, and 
I ii^ dciiu^ a great many OLiier iFiini..-" in 
mirroscopv, a suiuce nf lieaL is (IfEiniuic, 
^VbiSe 1 lie Munson hm m.r and alrolud Jarup 
have become standard pieces of equipment In 
laboratories the world over, there are times 
when a source of Iwal not involving a (lame 
is desirable. A small clecHc healer fills the 
bill nicely. 


One form of boater can be Improvised from 
an empty tomato can, a lamp socket, aslje.s- 
Ins-covcrcd wire of the kind used for electric 
iri Has and piasters, connection plufc. incandes- 
cent lamp, and some clean silica sand or H< l>ird 
gravel. '' flours! the sorkH inside the can, on 
(lie bottom. Connect the wires to the Lcr- 
minalSj sirul lend them out Hi roup 1 1 a hole 
| ill lid md in the side oT tile can, Scd (lie wires 
in tii is Hole by forcing about Lbctn some 
shredded asbestos or oilier inalcrial llial will: 
resist heat. 

Screw Ilia lump in In Ehc sm'kat f and pour 
sand around iL until only tlte top is vi-Rlbir:. 
The Sand is to prtwenL h rat from csi:a[itng 
in ap]>rniable qnantilics exrcpl at- the fop. 
Cover she (op of the ran with a piece of cop 
] mu' screen wire, to net as a support for slides 
or containers. IE 

you waul to subdue 1 lie Fight from Hie lamp, 
nrlfl n disk of red, fireproof transparent rna- 
tciiiiE of flic typ? used over sHow-wllldow 
lumps, spotlights, and UiC like, An added re- 
linemcnt is a covering o f asbestos around the 
ontsi-fle of fbc can, lo act as an insulating lay- 
er when the healer is operated for considerable 
jicriruls. 

In using Ibis heater. Fie careful not to run 
it Sm long nL one time tbai LFie lam[i will Im'. 
damaged, A lamp of I he old carbon type, 
which gives m ore heat tluin lEgFU, can be used, 
Sonic of the special thcraiwutlc or eleclric- 
IicilIit lamps Can he cm ployed. Special lam [is 
marie for use inside ovens might lr> prove 
saiisfacLory, if the imprisoned heat seems 
lo damage orrlinary lam [is. When ordinary 



Tills failtaBlie wsiisrlnrlrvurl is cnnipOStd nf 1)0- 
LassLum Hrojciiilc irjSnaliH. LilUfllllfiecI dlB 1 Liiims 


inside-Im&led bulbs are used, thirty-, forLy-, 
nr sixty- wall sill's ore oliout right, depending 
on the intensity of heat I hot is best suited lor 
the work being carried on, 

If you havt Ll Lransftirsncr for opiM-afuig n 
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An cliclik lamp h wanted In n i in can pud 
aiCFFO<il!drd Isjf land nnn 3kcs A IntLily licntcr 

lOE-wutt luiiToscui h: tamp, fir jl (oy initip- 
fonner of suftiidertE miKidLy (such ns Ihn 
l!*Q-walt siic), yon ran wind jl resistance unil 
from niclirortic: resistance wire, esjxn'itHCtHinfi 


tu find flip proper length, The wire am In; 
v-oum\ in i\ pancake spiral or KLEJiagftcd like 
llif lelU-r Mj ami mounted on an iusulaEing, 
heaL-proof support such as :l piece nfi aslrcs- 
Iof, slate, or mica, A mica disk taken from a 
bound fiti hrsephig is excellent. Use Jnirly 
fine resistance wire, sennet hi Mj; liko Wo. :?H, A 
foot or 30 ought In be about the light leiiKlh, 
for OJH 1 ration on tour to &i?i viilU; but the 
best length cnri ho found bv trsl. Make a 
springlike cfiit by whirling the wire rimiiriij a 
djimine lircdl^ nnd (lien fasten I he roil Jo (he 
SUpputt. One way of doing (his is lo pouch 
or drill hull's in the su|>]>nrl at intervals along 
(lie coil, IhohI slum lenpil its o( [l»e resist mice 
wire into the shape of a hairpin, and use these 
a-', sin pf cf In pass through the fmlts of the 
hioLriiliiig supporl . 

M OUNT ihc healer unLL on an upright 
brass hoFl passim; through the oentor 
of a reel a Uvular piece of slieet aluminum or 
ofiit-F metaP big enough lo form sl rijri ri iiase, 
Tlie coil should he ftli&Ul one lialf inch above 
Ihy plate. Ifeiul il piece of si iff brass wine into 
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Detail* i>F cnnPtrLietlon of clccirii sraiat- 

hibfC licater easily wound hum nl-clirmtic wire 

a ring, with one end projecting to form n lep, 
anrl rnminL t( ns shown in the illustration let 
make a Support for (tie ■specimen slide which 
is to 1 k l licatL'd. 

■Connect l tie onrfs of the re$rSlnriCe ■ictre la 
insulated Wirt'S rtmning Lo die transformer 
scetnnlary , ant! your lien Lit is Compl-qtc, You 
wilt firtrt Jliat a little lieater of (ins I ypo is 
surprisingly efficient, and one of lire handiefl 
pieces of equipment you can add tu your mf- 
emseope laboratory. Ilentuse oF (lie low veil l 
sieo ttscrl. (lien: is no dancer of shock j and 
it is snfer to use, fro ill a fire-haKunl stand - 
fioEnlj Ilian the conventiorial heater which 
employs ilii open flame. 


ature’s Jewel Boxes . 


f( Irwin s trf i’tturf Sics! emus 
REVEALED ft Y YOUR J 


Siooprd from The Mint f>t Any Garden Tool, 
Tiny, Oj rr-Ccfirtf Disttmis Trftve Fascinating 
Sf)t'xi)ncn$ for Study Under The Alagte Lens 

liy Morion C + Will liny; 

..■r/, ; .'ti^-. !»s. 


D ID ymi ever sit an e.v;riii5 sifefy 
carvetl jewel liox, made of pre- 
cious mot id nr oystnl, iulcI < j r i i n - 
me i tied wil,h deli calf lianckvorlU 
A bus Mint line, a bed turn jiail and a lid 
th a i til snugly together with skies nver- 
lapping? 

Ynit can find such cxjimpleis of l lie 
j twel ry-tn akcCs art in many imisctuiis, 
scum; of the specimens da tint; b ; *dk for 
hundreds of years. Itul. in alitmst any way- 
sirly dilclu you can find counlless nnnia- 
iurt: jewel 1 loses ill a l may hi: many ifwit- 


EI^FC :l re just Ci ftv/ &[ lll-O libany vancticr: of 
_ (Lin tom J-. t>ri"if;ll , i? Rill Ihn Jiiw <h' iflili ?4 S 
-iSSl ECfpil test of /our ntitTOflfOpe's rnsolvinp powtr 


xitnds of years o1d t and whose bo mi I y and 
dc I irate del mi f^ir ontsliinc anyLhinj; ever 
made by mail. 

I' mu id in e.;iiiloii i'nkiIs, streams, latcS, 
nnd seaside puddles, these microscopic 
works of ar l are known as diatoms, or, to 
give thorn (heir scientific name, Itacillar- 
iaccte or Jbiditmaceie. They arc among 
die must faSi a 1 1 : i ( iri.m wonders upon which 
(lie microstopisl can lurn liis magic lenses. 

Diatoms lire dnssed i>y t>icilogisls sis 
idgre. They arc one -n: I let I plants, gener- 
ally yellow in color in their living form. 


Sometimes they may i*e strung together 
(n form chains, like fairy necklaces, or 
they may collect m masses. Tire mem- 
brane of I he single ccfl is made hard and 
■y siiicn, which is gfasslike in appear- 
utli 0 eii’ii I oT tilt same: cbcriiical COni[iOs[([(Jll 
as srlfca sand. Bill (Fie difference between 
it diatom and a grain of sand is greater 
than (hat between a milk ImNlo am.i ;i nil- 
gljLS^ puticPi bmvi turned out by n master 
craftsman. 

Tin: silica rnemlji any or “skeleton 1 ' of 
ilio diatom consisls nF two plates called 
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valves. In musl diatoms. lliesu par is liL 
I ogcl lid* like the halves of a Hat pill box, 
S hci v edges overlapping. This overlapping 
region is talk’d the "girdle" side. 

It is because of l lie markiuie? cm its 
silk a skeleton that, 
the diatom is famous 
ns fi microscopic ob- 
ject. The surfin' ex of 
iFie valves are cov- 
ered w it h lines, 
grooves, dots, and 
Filial ions arranged 
in systematic order 
r 4 1 ^ii ni a de< ora five 
f< lienie rivaling I fie 
ca rv Png on ;i piece of 
jewel rv . 

Many diatoms a re 
aide to move about 
in I lie writer 5 if whh ll 
I hey live, V0L1 can 
sue them swimming 
across (lie field of 
your microscope I ike 
littfe yellow a m mn Is ; 
yet i hey arc classed 
rtS plants. These lit- 


PREPARING III ATOM SPECIMENS 
FOR PERMANENT MOUNTING 

OrKinic m n|tcr is IitsI rcir Dvcrl by cfirn- 
fuE ' iv:l i.; t: iia acid, ns nhovc. "J'Fil: kjicj:- 
imuit irt then evasheJ with water. Up^er 
licbr, ilrnniHrirr -i t i t tic wati-i ^cmlniiditff 
tlin(Ci:nf. Otl n cpvfr rjlna^., When thf WRlcr 
cs nporntns, thiiL ha I sum is adrlrd, mini I'm 
kIi’.isk O ccrncii lull tit n slide, ns n.l rij;tit 


tic onc-ceflcd creatures have two ways of 
reproducing themselves. In the “sexual” 
method, a single cell throws off it 5 me up 
brane, ami unites with another diatom lit 
form 1 sexual siuxos-purc, or reproductive 
coif, from which new individual 4 develop. 


In the "asexual" mclJiod. a cell disc an Is 
IlS membrane and then chiUUM’S Inin one 
and sometimes two auxosporcs. 

Dial 01115 Fire amoujr (In' must plentiful 
microscopic bits of life to be found. Tlieii 
distribution is world-wide. You will find 
l hem in bolli fresh and sa I • water, lit every 
pond, sluggish stream, seaside puddle, and 
Itack-yarri lily pool — in fact, wherever 
water slaitds in a relatively stiUjcmUlt cun- 
eIHeoii for a length of time. They also or 
CUT in swiftly (lowing streams, bill [hurt: 
they may not be easy to collect. 

You ran lind diatoms in winter or sum 
hut, whenever it Is possible to collect some 
of the mud on a pond bo Horn With a 
large spoon, a long dipping 1.11 he. a net 
made by sewing a muslin bag to a loop of 
wire a Mac he cl In 11 lung handle, or even a 
wide-mouthed glass Imi He. you r.m skim 
a 111 in Inver of mud ft urn tin- but Lorn of a 
pond. Select . if possible, places where 
yelfowish-green patches are vis j Me ou Enp 
of the mud, Filaments and ruglrkn forma - 
t inns ;el iaclicd lo (he roots of water planls, 
submerged slfincs. and slicks, usiin ly are 
rich in diatoms, Moss of various kinds 
may provide almndant male rial, Dialoms 
of the sea can be found adhering to shells, 
coral, and oilier underwater objects. 


After you have gathered a supply of 
material that you suspect may con lain 
diatoms, return to your laboratory arid 
prepare for one of (he most iulci us flog 
invqs*igaEions you ever attempted with 


your microscope. With a dip tul nr f lift a 
bit of 1 lie sullied matter from the boftoni 
of one oT your eoilecfing bottle? and de- 
posit it oti a slide. Ariel a cover glass, be- 
ing sure there is sufficient. wafer to pro- 
vide complete immersion bui not much 
more. 

Vim can identify fhe diatoms by (heir 
bill liiaiit yellowish color, and their sym- 
metrical glass skeletons. Some of l lie 
skeletons will be empty. Those are iFie 
silica remains oF diatoms Ifiat may have 
lived centuries ajrn, for iFicsu liny, marvel- 
niisly formed bits oT glass are virtually 
evcrlasl ing, 

Diatoms range in sisc from tiny specks 
up lo about l lie dimensions of a period on 
this page; a microscope is the only key to 
(heir wonders. Do nut expect to see all Ihc 
details with your instrument, for even iFse 
finest and most powerful lenses made have 
diuVulty in resolving some of the details 
oT diatoms. Fur instance, photo micro- 
graphs showing cilia are comparatively 
rare, CiEia are (lie minute, h airlike append- 
ages that project through flic glass skele- 
Inii Lind, by waving hack and lin t ft in the 
water, enable the diatom Lo swim. Dots 
and other markings cm tEie silica valves 
are *0 line I hat they ate employed fn test 
the power of oil-iiriujersion objectives and 
other microscope lenses. 

ft lit even though your microscope may 
lark the magnificat ion and l lie revolving 
power required to reveal flic more detailed 
won tiers, of these tiny objects, it still can 
make visible a weal l li of detail if it mag- 
nifies 100 or more diameters, There are 
so many varieties of diatoms l lint you 


CAMERA LtMlt 
CDRIC 017 TELT RING 
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now to photograph diatoms vj it l e an ordinary camera 

Jly c C-n 51 rn c l i n f r -nibs ol llin c nri |i I o I S sli*wn .nlinvc, yon e-ail liiuUihl illy rolilLnjr or Iids- 
tyjic cflmHiS Oil Llif fye pjrru of ymir nirroH-copK 1 fiti ma'kRiR! 5 permanent phsitvei splisc 
record oF ju 1 ! iikic-rc-niiiiig TiihCtiiinon. Tha leas th^uld te f-oeuac-d At infinity 
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might spend your entire life si in lying 
them, and si i ! fail loser ill exist hie forms. 

' ] " I h j Jiilitfi valves usually are (hr parls 
preserved in permanent preparations, for 
Nicy arc tFie nioM interest mg. He fore you 
tan mount, them, il is necessary tea remove 
lb 1 organic mailer. Some times, simply 
f mi I ini' t Im din Jon is in nitric acid, anil 
(licit washing (hem well wit ft water, will 
he sufficient, However, ex pet t diatom 
handlers usually employ a more involved 
process. In handling any of the: minis 
mentioned lie re, do so with cxlronse care 
and in a we 1 1 -veil Ci Ja led place. I>u not 
breathe (lie fumes, and keep the chemicals 
away from your clothing and skin. 

To separate diatoms from organic ma- 
terial, bits of sheds, or oilier matter, place 
n quantify of 

die collected material in it Husk or ti^i. ini'C 
find drain nfT as much of the wafer ns poSlh- 
hlc. Arlrt a little hydrochloric need and boil 
until I tic plant material lilts become almost 
black. U is a gnnd idea to Id the specimens 
remain in this arirl for :dimlt a day after it 
cuols. Then add water, tel Lhe material settle, 
and Carefully pour off the water. Repeat I h ■ - 
several times. Let tin' flask Stand several hours 
after the final washing, and then potin off all 
tfte venter passible. 

Any remaining I races nf organic material 
Otay lie removed by adding SCVCKil drops 
Of sulphuric acid, one drop at n time, Eo 
ttie mass in lhe hnltcmi of I he Lube, and 
heating slightly. Organic so Loanees wili turn 
htack, Next, arid a little piece of potassium 
bichromate, to remove llic blackened portion. 
Let ((if: con I fills of Mil- tula: Crml, a l td (hen 
pour them into a lobe or beaker of water. 
A , iti- puttr teofCJ' into the htbff /or on rv- 
glttsitm might vtstttf- Finally, rinfO several 
(lines with water as described above, and, 
except for the presence of sand, your diatoms 
arc ready lt> mount 

r-pO SEP A RATH rite sand from the dia- 
1 tomfij place the mixture 5o :» test Utbe half 
filled with water, and shake, tjjl il stand until 
the sand lias set tit'll, leaving the diatoms, 
which ore lighter, suspended in the wider 


Pour off iho waler find diatoms. 

Keei) the cleaned diatoms in labeled vials 
of distilled water 1o which a little alcohol 
has lie cii added, When ready Lr> make n ]>c r- 
manr-nt moon I in balsam, clean a rover glass 
and slide until pin grease film present. Lay 
the cover glass on n one by ih ree -Inch slide, 
and this in turn no n per feel ly horiaonla! 
surface, N"<uv place in lliecenler of (lie cower 
gfnss n drop of water continuing dialoim, Put 
smile kind of n (lusL shield over it, and Tet 
lha water evaporate, Carefully lifl lhe slide 
I waring r he cover glass , and place V on your 
mil rnscnyn* stage. 

Ef. on cxaniinal irm. you find llial the dia- 
toms are sufficient her and well-dis- 

tributed, careful ly place in the center of I hr. 
cover glass 0 drop rff fairly thin [,'anada Eial 
stun. Warm it. if necessary, to make it spread 
In the edges of the cover glass. When (he 
halsnm hns hardened, lift the cover [das? From 
its temporary supiiort, turn (lie balsam side 
down, ami tower lL L<i (lie surface of n clean 
slide, I Ii l( has been previously warmed find 
hnd a drop of fresh fin Isom placed ill its Cen- 
ter, The cover gloss should be pressed light- 
ly into place, with Lhe balsam spreading uni- 
formly So lhe edges. 1 >o nol use more balsam 
than necessary. Patient workers sometimes 
produce slides of great beauty by arranging 
diatoms nf vtirimis forms in geometrical pat- 
terns 'Hid designs. 

n ] ATOM skeletons million 1 * oT year? old are 
available from various sources. SlicIi tns- 
SiiizCLl remaFni tnnke up rhr hi ilk of diatomn- 
reoiis earl h, or kicsclgtihr. They arc L»$C(I OS 
ingredienls in tooth pastes amt ]mvricis, and 
in Scouring preparations ; find, of enueso, 
s|n:<Tiucii5 suit able for microscopic study can 
1)0 obtained from such sources. 

A particularly effective way of cxaminirtp. 
diatoms vvilli the micrrrpcoire is to use- Tlliein- 
berg d i fFrrenl in I color illumination as recently 
described. fP.S.M., April, Vt-0, p, 41/. A blue 
center disk with a yellow or very light red 
ring around il reveals unsuspected beauty. 

Von can record the wonders you sec in 
diatoms, arid in other microscopic objects us 
veil, by coup] mg a camera to your instru- 
ment and making plml iniucmgrnplis. 

There seem (o he about ns many different 
kinds of photo- 
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micrograph if outfits as there are diatoms. 
Some of the professional InyrmEs ensl mnre 
t In i [ft a higli-prirnl iLulcmi while, flut with noth- 
ing nutre (hart a microsi opc, an ordinary cam- 
etn, nod n few pirees of colored glass or gel- 
atin, yon ran turn out surprisingly good work. 

Although you can juggle n tripod will) a 
tilling bend so that Elio camera it supiiorts 
bus its Inis -mined down (he microFcoiw Eohe, 
it is belter Lu make :l spreial SLipiHirt rn' 
emiploig. (>ng of the ilkisl l alimis in 1hisar(ielc 
shows a mi uia Lure camera altaeher! lo a micro- 
si ope by n ring made of brass. A similar ring 
can be Lfttill up of sheet celluloid i^lntcd 
black, 

The object oi such a rmnoa support Is (o 
1 1 1 hi 1 1 the eanieo term in approjumaiely Ibe 
same: position as your nyc when you are nutk 
1EWE visual ol^i'i vn lions. That Is, (he Lens ig 
placeri iU tin: cyepoLnl of the tuicroscope 
ocular. Vrni can list any kind of camera, front 
a ehenp Eio.x lype to lhe liighcfit- priced im- 
IMii fcrS imricty. 

S ITAitP focni- is obi allied by Lhe Following 
method; bust, put die object, a diatom, 
for instance, under the microscope, and fncuS 
it carefully, just as it you were going to make 
n visual study erf it. PvexE, foeUS Llie Cdruera 
rm some dislnrd u Idl'd — snmdhuig 2€0 feel 
or more away. r E'his is called the “infinity' 1 
scfting ort focusing-typc cameras. Ef yon use ti 
JiKcd-fneus Camera, you need not do any lens 
adjusting. Now support the camera so that ils 
lens occupies Hie same poFilimi I Irak your eye 
ore u [lied when yon incused Lhe miero4Co|H', 
M;ili^- the exposure by placing ft sheet of eaod- 
(joiirtl hctwinm I be microscope nnrroi and lhe 
light source, opening the sliUllei', removing lhe 
irardbrmixt long enough lo admit lhe Eight for 
the necessary length of Lime , and then closing 
the shutter. I>y using the cardboard instead 
of (lie: cameril sbillter for making the actual 
es|X 53 iire, you avoid excessive vibrnation, 
Micrnscoi>cs per form heller if monochro- 
matic, or Qiie-t/tjlnr, light is uswl for dlununid- 
hig (lie object when making pictures, For Ibis, 
pdaltn or gloss fillers, which pcrJuLl othly light 
of certain wave lengths to pass, arc placed in 
(he light beam, between mirror and light 
source. For photographing dinloins, green or 
blue fillers eenefidly arc used] with green per- 
haps the mme popular. 



Storage Racks for Reagent Bottles Arc Rasily Made 


WOOD OR METAL 
POST WITH HOLE 
THROUGH MOAT 
OF LFNGTH >> 


K EF.ITNEt rcugi'iit hull Ills in lulIcu' ami more or 
less freo From clusl is a problem that can l>u 
sob'cil in vn riotifi ways, One mo(hod is to keep 
t fuist 1 Nnd are used most grotlptxl nl imw Sii<lc of 
the rn v rose ope dusk, under a bell jar mnde from 
;( Ulic g;i Ibin il isS iug fl'ulil hvllicfl llic boll 0111 lllis yiiK 

be ni i til , ns indicated al Hie right. This keeps dost i?e mi ok 
off, fpit \Hf. ks sonsellsiiig in the way of systematic ceuter 
ananpemenl. A long i;u-k, willi a 
place for (mrli botlle, is lielfer, es- 
pecially fur those rCHgi'llls (liaf lire 
less fre(|uenMy used. A eonvc nieii I 
unit H>f tins type can tie made as 
shown in [ 1 1 c 1 1 rawing Lit llic left. 

The use of crlluloitl permits tlm la- 
bels [u Im: read easily^ and hinged 
covers may be pmVlilfiLi, if rlesiicd, 
to keep off tlu&L. 
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iiijl 1 IjiiKIck 
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POPULAR SCIENCE MONTHLY MARCH, 1957 

fftnt r 7’o IJs&Kintfyie’Chowicoiii To Hying Out 
7 h if f )[>$fn iw t .) at ffiSx nf } nit rSfi ecf jtf e ks rtttd 
krvatil j Wrw Wonder* to i* onr Magic Lenses 

I j y Morton C* WalJing 





1 The first SlOI'i 3iii R[niuiii|r n tfi-uii niffn ret Maail. 
■1 R|ircrtd (he isl^reri into n 1 h i ri (II til or BIUSHr. ci tiler 
on i\ jlJdt, *5 shown, oi be-lMM’tii n™ glflPS-cfl 


manly used in microscopy, ;mnJ 
some <i J which Eire seldom men- 
tioned outside of a wed I -supplied 
la] tnraryry, Bui hi? question is 
typical of ii file id. many asked by 
n rn a tern' m ic rosco] )i s t ?. — f |ue?[ i 0115 

justified by ( he importance of 
SlainS and oilier tl mini cals, in I he 
proper pursuit of Ibis Fnscin&tuig 
liobby. 

Tin: rise of rmilitic dyes ami other 
stain fill? materials ill microscopy is, 
\ ci v I requciilly, much 3 ike the ad- 
ministering r>r a nugre potion. 1 1 ! ic 
icsulling changes are so wonderful 
and beautiful that, (« l he observer 
who 1 1 a? never befoac seen anything 
of the kind, they are little shot L of 
miraculous. 

Stains arc applied to spree Ernen 
material for several reasons. They 
color otherwise indistinct objects 
and make them easy to see. Bac- 
teria ijrovidc an example. They 
color parts of ohjecl s, making them 
stand out from olher parts. Some- 
time? two 01 more colors are used 
for this, Thus* in work with animal 
(issues, it is a common practice to 
stain cel] walls one color and nuclei 
another. Stains add lo the beauty 
of an object, such as tlm cross sec- 
tion of a plant stem. This may not 
lie of primary importance to I ho 
sc ion I is I, who Es trying to differ- 
entiate between parts of the struc- 
ture rallicr Mian make them more 
beautiful;, but to Hie amateur,, who 
is pursuing his hobby largely be- 
cause ii is fim, tins, reason Foe 
sf aii dug may be more important 
Ihaji I Fie others, 

Spier Emeus may lie stained either 
Fn bulk or in sections. That is, 
chunks or pieces of the material, 
or flic whole insect or small animal, 
may Fie immersed in the slain; or ft. 
may be sliced into iFiin sections and 
each seel ion stained alter it lias 
been transferred (o a slide. The 
1 The grain, in this cage a (ommtidsi ^ r-n iiiLi.- c , is. method if perhaps the bcl- 

J rinsed Iiwajr *itii ter, whe re material is sectioned. Of 

coilTlse. hriO. Dry ll'C sO'Lc-, ficui'il'G U Ttcc Gf iSHBt ' r II 

course, bacteria, very small insects 

and (lie like arc stained in bulk, but they 
fire handled very much as iF they were 
sections. 

Generally speak inn . microscope stains 
r;m be classified into three dislinct groups 
of male rials. The first group, consisting 
of common household substances like 
iodine, are particularly popular wEl.li the 
amateur because they arc inexpensive nnd 


2 Ufy, pin iv it Is alcnlltil, find n {i pi y the fltfiih. U*re n 
inwFiciuc dTupj)(?r h or, Tor sMiilk Olfll Mt slowly, 
[mincrsc ca-mj>Lerfl}'. as shown Oil the opposite pn.fi d 


"N AM you give informal ion 
^ about any of 1 1n; follow- 
ing stains mid reagents, as 
to Lise, and the prepa- 
ration and treatment of tin' sped 
men?" 

That, is wliat one microscope fan 
asks. And lie iists exactly liirly- 
ninc .items, sunn: of which arc com 



A Aftur rOyiiiR, lFn? stmcOnen Is rtady Tor cxionlna- 

taciu. A I the ugh the blood nirc-.ir is ruirsirLninply cLli- 

iiiulc, sOLarfi a t&viir fpasa permanently wlrh bfitaani 


readily available. Jvnsm, a red dye, and 
melSiyfcnc blue me good examples of the 
second group of stains . which consists 
mainly of substances that belong definite- 
ly pi (lie art of microscopy. The third 
class is a group of com mere tally prepared 
stains sold under brand name? like patent 
medicines. These commercial .stains, as 
well as those in the second group, can lie 
obtained from any dealer in microscope 
supplies. 

Iodine has been mentioned as a readily 
available slain; merciuoehronie is an- 
other, As a matter of fact, almost any 
soluble coloring ingredient can be used 
wjlli fujme degree »F success. Household 
dyes ami wafer-color pnmts sometimes 
work very wclF. One of the simplest am! 
most dependable s Lai rig for use with the 
well-known slipper-sliaprd pa rained 11 m is 
ordinary writing ink, and the technique 
is very easy to master. 

Tut a drop nf water that contains para- 
mecin on a slide, arid a cover glass, and 
fruais llm specimen- Now remove the 
rover and apply a little red ink with a 
toothpick or llu? head of a pin. When 
(lie cover glass is replaced, examination 
will show that Lhe staining has made the 
trie hocyst s h or stinging organs, and the 
3 1 airlike cilia stand out clearly. After 
silKiUl four minutes, hike a founl.ruu petl 
containing blue ink, and touch Its point 
to the edge of I Fie cover glass. Watch the 
reaction through Hie microscope. As the 
blue ink is drawn in under the coyer 
glass, observe (he paramecin plunging 
into lhe advancing wave of blue. _ The 
qii, or main pari of the single- 
■ creature, turns a Ix-auLiful, deep 

red with a purplish tinge; the cyclashiike 
c j | i; 1 become llame-colored, and the de- 
fensive irichocysls are a deep blue. 

Among the spec Eat microscope stains 
which fall into (he second classification, 
[here are so many useful chemicals tha! 
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STAIN SHOWS WHITE 
CELLE IN .BLOOD 

i Left, umtaitied 

linmaii blood. The 
^iV^L i.vliili? ettrp HH-C I frn 

l NIC just brtl-t-ljf 

^ m visible, Dthw, 

n r ter Pleincnft 

Ihn whOr cerpits- 
■cl AS. ]iO(Y liTirb; 

f 

1 1 > see, w h i I e 
even (lie Imctcrjji 

etc Seen ctcisrly 


iL Js difficult for the Freginncr to decide 
whit h Lo buy Inst. The one Hint should 
be at lire head of every mleroscoplsfs 
shopping fist, however, is cosin. For pri ■ 1 1 - 
f’;il work, hntli wit I nr and alcohol solu- 
tions should be kept on band Another 
useful stain, which is pfirtieulaily suited 


for work wilts bacteria and plant ma- 
le rial, is methylene bluer. Safrjinirse also 
works well with plant (issues, while 
methyl green find oeuiral ted can Ire 
used for any living specimens. 

Although Iiaemaloxylin often is used in 
conjunction with eusin for double-stain- 
ing animal (issues, and with saframu fur 
plant male rial, it also tan be used inde- 
pendently for plan! life, producing a rich, 
pur |>k: color lEsal Is well wot I ft observing. 

SeFect a leaf stem I rum 1 1 1 ;i 1 1 1 sin It as a 
geranium, and rut several thin spec interns 
willa a wet razor blade. Mix h?i 1 f haentn- 
ioxylin and half water, and soak one nf 
the specimens in it for ten or fifteen 
minuLes. Remove 1 Fae plant matei int, wash 
i( an wafer, and soak in alcohol for a 
few n li rvnles, Then immerse tl in aniline 
oil unlil clear, and wash for a minute i>r 
(wo in xylol to remove Hie nil. Keep ihc 
s|i['i irnen wet wsl h xylol while you are 
examining it under a. cover glass. If tl 
is a Rood see I ion, make it a p«-nnanenl 
moil ill in balfiftni. 

Blond is not easy In slain, bul it ran 
Eie accomplished wil It a f;iii degree of 
success wit It nothing more than cosin. 

fill it ihin smear of blood on a eovei 
glass, and allow if In dry overnight. The 


Stnininf .n slide by complete jinnicrsEoit. B-flfSliai hinny stains call Fqr prol^bfiCil 
SOatiilG, it la Yfurlh while la secure a jpscial gUs-9 I'esasl like the one sSutwn 


irext day, place (he cover glass, bluud 
side up, on a nu'htl plate. mid heat iL 
gently for about .r half hour. When (Fie 
glass Jms cooled, apply a drop of cosfn, 
spreading il evenly over Liao surface, and 
:i llo'.v (his 1 ri sviuam fur Fiall :tll hour. 
Next, wash away the excess stain in 
warer, arid dry (Fie specimen Fiy (lurching 
a piece of blotting paper to its edge, 
W Fin (ever moisture remains tan Fie re- 
moved by Indding l lie cover glass over 
a small (lame for ,i few seconds. S^ut I lie 
glass^ blood side down, on a slide, ami 
examine, You will Ire able to see the 
red corpuscles, or oxygen carriers of tbc 
blood, stained pink, The white corpuscles, 
oof affected Fry (he stain, will not be 
readily visible. A special lerhnkiuc is 
needed In color l hem. 

l-’ur complete staining of blood, and 
for other specimens which present spe- 
rinl problems, (he amateur is advised In 
use our.: of l lie spec hi I com mere fa I stains 
I hat arc available. The method of using 
a lypical prepared sl ain is shown in I he 
photographs lhat accompany this a r lie lev 
Kmne of 1 Fiese ^jjecial fniriuilns ;irn ?iv;i.il- 
ablc lo anyone who consul is llic lash 
bouks on I Fie siibjcTl, bul i( fs usnaUy not 
wrnT 1 1 while I o iiltenip l tn a k i ng ( 1 1 1 ■ i ri i iji 
at home when I bey run he pun: based nl- 
rrady mixed nl rcasonaMe prices. 

Ctrl a in fifniriS nj(|tli I'C a ml lie I I’Oiil- 


iv'- : i-;/ ^.S^’ -<] 

*CCCii'i?l h>( A n.ai(hffr s-t.nircil tD make 

tfee cell nuclei promLnciif. Hdtn (Inc poll^Jt frfjiiim 

plicated |>irreediiTo; oiloirs arc .simfile lo 
apply. Some arc ready for use as soon 
as ihcy arc mixed, others have lo “ripen 11 
for a few days, or even months. Some 
do (heir work in a mailer of seconds, 
olhcrs miFst soak into l he specimen for 
several b( nns, or longer, r l he staining 
(>|re ration is often made inure successful 
by the use of \'arious other substances; 
fixers, i k'fiyd rating male rials, Imidening 
agon Is, solve i and mounting media all 
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;it<' dciscfy related lo s1.it ms. To help die 
mkroscopigf In make ;m Iiit-ellif^cul dinkier 
lunung Mm: nuniennifi Mnifis ami rrstgcniK 
Jii: iiut-cks, :i special buHelin lias prr 
pared, lining I he ntmmi.n sE.qiti; and 
rtiUfT chpmTcsiJs Ll?C'i] iii ]Tiir;Mjj!coj>y i along 
will] lire propel lies of each, and dim - 
llons for i is 1 1 if; flinu. 


This Article Desciibes 
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cin Easy Method by Which 
Soft Substances Can Be 
Sliced into Sections by 
Setting Them in Paraffin 

N SCO RJiSS of laboratories through- 
I out the world, technicians are at this 
i moment slicing animal ami vegetable 
tisane into piece# thinner l.linn the! 
sheerest tissue paper. Botanists are 
Carefully uuLl.ing lip plunL roots, stems, 
arid leaves hi wrier limit they may 
study their inner tv oi id erf. Zoologists 
arc doing the same v.' i L 1 1 bits of shin 
and liver ami muscle from (litTercnL 
animats, to get tirsL-hand Inform# lion 
about their structure rtrtd I Line LI OIL 
Plant pathologists section diseased 
have# in order In identify (In' organ 
isms causing the trouble, Jn hospital 
laboratories, sta/T pathologists speedily 
cut into minute slices bits qf tissue 
scot up from the operating room, to 
learn exactly wliat is the matter with 
the patient. 

This slicing of plant and animal I is- 
sue— "cutting sections," it [s eniumou 
ly railed is one of the most imjjnrfa.nl 
Slid fascinating Ifiaaclies of the ex- 

tensive field of microscopy. Many 
laboratories employ Skilled man and 
women Who do little Oise. If you have 
constructed I he microtome described in 
the preceding article fP.E3-M,, May 
1938, p, US}, or have access to a simi- 
lar instrument, you run duplicate these 
processes— a bit clumsily perhaps, at 
first, bill, with considerable pleasure 
nevertheless. 

Without much research, you can 
prove to yourself that ii ia impossible 
to exit even moderately thill sections of 
soft substances such ns beefsteak or 
chicken liver merely by grasping a 
knife ami f he tissue ami going !o work. 
Special preparation is necessary in 
order to product sections (.bin enough 
to meet the demands of the micnoacope 
something like ten m krona in thick- 
ness. A ill ir : rqn is a I .lion so ml I ,|i qf a 
milli meter, or t/E5,(JOO of an Inc la, 

"Tin: re ftrfi ill Liao llirce fairly omm- 
mnu processes of preparing tissue so il 
cun bo sliced with a i Microtome. One is 
1 1 1 freeze It with expanding carbon di- 


oxide or ether, or with dry Ice. Another 
9s In saturate I be tissue with paraffin so 
that It Is firm ami rigid. Ami a third 
way is in saturate it with collodion. 

Of these three, the must generally 
useful is the paraffin method, and this 
ia tiie one to be explained In this article. 
The me I hod consists, briefly, of fixing 


11 i-o lia&Uc , extracL mg !lll Lite water 
from It, saturating It with paraffin, 
slicing, removing the paraffin from the 
slices, staining if necessary, and mount- 
ing in balsam or a similar medium. 

i icf ore you go very far In a study <>f 
existing ramification# of the paraffin 
tccdmicjue, you will discover that there 
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are about as many different ways of 
arriving at 1.] iff pa mo destination ak 
there are of dancing the big apple, 
Kvery work or lias hi is pet fixing solu- 
tion, his particular method of dehy- 
d rating, and his own Way of doing this 
and that, lint his res Lilts ap'c usual Lv 
riffle different from those of another 
worker who, romp a rod with the first, 
seems to he doing evnryl hi rig wrong. 
That, perhaps, Is the way of all science. 
Anyway, "I indhe I r-r. Hnl 1 !k- variima 
steps ah out to he outlined vnav he 
varied considerably without causing a 
major disaster. 

For one thing, we are going to junk 
some of the oi<l, established steps, and 



la rnatn porn hi n s-nr.licinv flsri t fxijnqe 
ihe specimen inlo o fining both la kill 
nnd l ordpn lh? r-clls farming ilj Ei<iu& 



ll^rvtpvi! ilixj spRcimL'd fr-am [I'C fiynj 
ami rinse if In w-nSir, A tfsilnl feo bell 

IS bandy far llili purpose, US il 1 udrah>d 




Tg deliydrala, drp Ihe spccirtion into 
d vial nf dioxon can Paining crystal* 
of calcium efi lorlde fa obiarb wafer 




Tha specimen is iF, nra sonkn-d lr> pG(- 
aFfifl kept liquid by a (inaFrr made 
wifh nn elecFfie lamp and icflndar 



1 hereby save hours ami hours of time. 
Wc can do this heoairaa of a rather re- 
markable, fairly new. ami inexpensive 
substance called dloxan, The usual 
method of embedding I issue in pa ratlin 
for sectioning involves passing it 
through a number of alcoholic baths of 
increasing strength, until finally abso- 
lute alcohol is reached, for the purpose 
of extracting water. Fairly large pieces 
of tissue may have to stay in one bath 
for unfitly hours, with the total time 
required running into days. idoxan per- 
mits the tiling to hr done in one jump 
of three to twenty-four hours. 

You can, use almost any tissue for 
your first sectioning attempts, Ueef- 
stejik is easy to get anil handle, and 
provides soma internal in!;; del ails lit 1,3 ih 
fin is] icd section. The process of con- 
verting A At rloiri inl-o a microscope aMde 
can he broken iutrj steps, as follows: 
fr'LnHtj. A fixer is a chemical solu- 
tion Hi at lit I Is the cells of the tissue 
nnd fixes or hardens tli em so they will 
hoM their shape during subsequent, 
handling, Rest results are obtained 
when the tissue from a freshly killed 
Animal is plunged immediately into the 
fixer, or course, you can't do that with 
tli c beefsteak, ao you will have to dis- 
regard Some il istor tic.in that might 
ivony a scientist. Cut your meat Into 
little cubes, Any five to eight, milli- 
meters on a side, and drop it into about 
twenty times its volume or fixer, 

Tli ere are many fixers, and no really 
universal one, But picric alcohol will 
do for yotir beefsteak, and for a grant 
many other animal tissues. To make 
it. mix 20(1 cubic centimeters of ninety- 
five-percent 


alcohol and 2!>Q cubic centimeters of 
water i preferably distilled) and add 
one gram uf picric acid. Lrfftve small 
pieces Of tissue in it a day, larger 
pieces two or three days. 

Ffnaioiy. Remove the tissue from the 
fixer and rinse It In a beaker of water. 
Small metal tea balls can be used to 
hold the tisane during si toll operation:® 
as tills. 

D F'll 3 Yl >Et ATI NO. After id using, place 
the tissue in pure diox an, Nobody 
seems to know exactly just how long 
a given tissue need remain in dtuxan 
for complete dehydration, but usually 
three to six hours will be enough. For 
a limited amount of material, you can 
krmp 13 Lg dioxnn In a small vial. It is 
besL to transfer the tissue to fresh <li- 
oxan once or twice during the dehydra- 
tion period. Where considerable ma- 
terial Is to bn hnndlcd, and maximum 
use is to be obtained from the dloxan, 
a common method is to make up a de- 
hydra Ling bottle. 

Place some granular calcium chlo- 
ride in the bottom of a jar, say one 
holding four to eight ounces of liquid; 
or you can use A phial holding an ounce 
or ao, for smart pieces of tissue. Fill 
the jar about one-sixth f oil of chloride. 
Next, Insert a disk of fine wire mesh or 
a piece of gauze or other cloth. Then 
pour iu dinxaii until l be container is 
about nine-tenths full. When you put 
a piece of" tisane into this dehydrator, 
it rests (ill the screen nr gallze, the 
dioxao extracts the water, alcohol, pic- 
ric acid, and most other reagents from 
il. and the calcium chloride ill turn 
talics up the water and. other sub- 
stances from the dioxnn. Thus the 
diox an Ek kept always fre*e from water. 
When the chloride grains have sank tal 
up sts much water that they fuse into 
a solid iu flak, pour off the dioxFin, Eider 
it, wash out the old chloride and adit 
fresh, and replace the diuxan. 3n this 
way, dioxFtri (which costs only about 
twenty-five cents a pint., anyway, con- 
tainer extra) can be stretched out over 
a surprising amount of work. Instead 
uf calcium chloride, you can use cal- 
cium oxide to extract water from di- 
oxnn, 

E MBFlDJbl N<3 in paraffin. Take the 
cubes of becfsLenEi from the pure 
dloxan, and place them in a bath con- 
sists rjg of one part diox flu and two parts 
melted paraffin. Keep at a tempera- 
ture that Will maintain tbE! purFtfiill ill 
a liquid state. Leave In this bath for 
about three hours. Then transfer to 
a bath of pure paraffin, find leave for 
another (.brae hours. Some tissues 
may require longer. Also, En some 
cases: you can omit the dioxan-paraf- 
Ein bath, and go directly from dloxan 
to pure paraffin. 

The paraffin should be specially pre- 
pared for microscopy. You can pur- 
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Chase it biological supply houses 
and Kim J I ai places. Sev e ra I grades are 
available, ranging from soft to limit. 
For general purposes, a medium grade, 
melting at about fifty- three degrees 
centigrade, will do, 

To keep Eho paraffin melted, you can 
use fin arrangement Like flint ahowr]. 
An electric lamp, sixty ta 10fl-watt 
size, is held En a socket provided with 
a reflector, and suspended above the 
beaker or jar containing the para On, 


of tissue to them, one piece to a mold. 
When the paraffin begins to harden, yon 
ca a move the tissue around with warm 
dissecting needles. Arrange the pieces 
fo they are near the center of the 
paraffin illorjc, and planed vvifli respect 
to the direction of the cut to be made, 

S ECTIONING, After the paraffin Eins 
hardened, atrip the paper from one 
of the blocks, trim roughly to shape 
hy removing milch of the excess wax 
with a knife, anil cement the block to 


era! gbiss slides by washing with a 
cleaning powder and smearing one sur- 
face with albumen fixative. To make 
this fixative, mix the will to of an egg 
with an equal volume of glycerin, and 
add a generous pinch of salicylate of 
soda to prevent spoiling. For each slide, 
only a mere film, made as thin as pos- 
sible by robbing with the Anger, is 
required, 

I AY one or more yf the flattened sec- 
tions on an albumen -coated slide and 


A FTER the tissue has been left hi the 
pure paraffin bath for the required 
time, transfer it to melted paraffin held 
in paper motdfl, which hardens into 
rectangular blocks. These paper molds 
arc made by folding rectangles of paper 
twice as long as they are wide, four 
by eight centimeters being fi con- 
venient size. Void LEie rectangle length- 
wise to form (.Eirce strips of equal 
width. Then unfold mid fold cross- 
wise, also to form three cqitFil strips, 
unfold, and you have n rectangle in 
the center, surrounded, by nig hi, others. 
This center area becomes tEie bottom 


the paraffin -block holder of liu! mi- 
crotome, sue rely by warming the holder 
and pressing it against the wax. Square 
the specimen with respect to the holder, 
sy ( bat you will obtain fl or: Urate rJroSS 
sections oi' whatever other kind you 
wish Ln cut. With the beefsteak, It 
may not matter much, for the muscle 
fibers probably twist about In various 
directions. Trim off excess wax again 
if necessary, ami Insert the block into 
fhc microtome. With ai sharp razor [a 
straight-edge type or a safety blade 
clamped rigidly in a holder that does 
not permit It to bendh cut the sections, 


place a few drops of water beside them, 
So that it flows beneath the paraffin Find 
makes them float. Or, you can add the 
water first mid then the sections. Warm 
very carefully over nil electric Lamp or 
a flame, until the sections become soft, 
> bnL do not melt}, and flatten out. 
Drain off excess water, arrange the 
sections to the required position, and 
lay the s Li ties away, in a horizontal ]>o- 
sEtlcm where dust won't collect on them, 
Lo dry. Let L tic nr dry twelve hours. 

Removing pirmjfflu. Place tho slides 
on edge in a container of xylol for sev- 
eral minutes, or until all the paraffin 



baa been dissolved away, leaving the 
sections adhering to the albumen. 


making them as thin as possible. 

Perhaps tFie thin slices of paraffin 
land the tissue) will cud. To at rFL.igEit.cn 
them, drop them Into a be ah an of warm 
water, where they will float. Do not 
nan waEer warm enough to melt the 
'vax. For handling ttie tEiin all ties, a 
handy section lifter can be made by 
bending a piece of thin brass ns shown 
in one of the drawings, and fastening 
if in a wooden handle, 

Cemrattbif/ to flfieff:. Prepare SCV- 


yf tlie mold. Rend up the four sides 
until they are at right angles lo the 
bottom, folding the corners bank over 
the ends until they overlap. Then bend 
1 ha ends down to form handles, and 
places to write tEie mime of the object 
being embedded. 

four melted paraffin (which, for best 
results, should be filtered through filter 
paper held in a metal funnel healed 
with a Bunsen flame) into the little 
paper molds, and transfer tEin pieces 


llijv, p-eper is folded In mob inolds Fof staling blocki of porn-fin 
sposiroens c?rg umtjoHdpd- Also, dfHaili of llu? htindy lool for liftino 


mjuidlE -- 
('.If dvw £L ) 


er.ani 


FOLD PAPCF! {JF-J 
DOrrf-p. UUCP, 


E-JTJ FA.nm.V FOLDED 


COUPLET ED EOtf 


lo cemgnt in sennon to u s-iitf^, im#or 
Sho ploss wiph nlbvmfl-e fin (dive mods 
by robing glycerin w i F h white oF egg 


Trlro awtiy tM55i won <ind Ins-erf tHe 
Node into your homemade microtomy, 
Then slice Ehifi with, a renter blodo 


Tiny molds. Folded From popor ns shown 
■obevfl, nfn used lo sol specimens Into 
handy blac-Ls- nf solidifying paraffin 


teg 
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SiM'iimr- If necessary *r desirable, 
l lie sections, after removal from Hie 
xylol, can be ntnmcd. A emuiiioii pro- 
(■odote where (‘tills ore to be tumle 
5 1 ic im i in oi l r . in to stain with liTmatoxyhn, 
which rnl'ors the nuclei blue or purple, 
am] then with eosln, colors Lite 

real, pf l he coll oil sic of red, lie fore 
Blnksln# with a water solution, remove 
the xylol from Use section by washing 
hi two changes of dloxaft, ft !a best 
to use n prepare)! solution nf linmnnloxy- 


liis. rish-Ii os 13 d la l ici t ! ' a, Pat ft few drops 
of ilm sift id on the section for KOveral 
niltiuLcH, 

R ENKT?, and sonk for several minutes 
in lap water to brighten tlte Color, 
Then drop (lie tosbi solution on the 
section for a hair ai Unite or so. a 
suitable cos in ntaln is i untie h^ dls- 
Kolving about n tenth rsf a of the 

ill y dye Lo_ twenty ruble crutimetevs of 
lyrtter, After slahTln^ j miucrso the 
vliidlo for n short time its pure tlioxnn, to 


remove water, 

MottnfiUff. Tbo Canada bnl-sam used 
ns Use inoiuiLsrsg' medium can he dls- 
solved En dins an, If it jg necessary to 
Llslsi it, Simply place the balsans rsn. the 
specimen* nisiS add a clear cover j^la-rs. 
When no xylol fa present in (lur balsam, 
dehydration inny continue after mount' 
irsjf, for the dloxau-Udimed balsam will 
continue to lake up water from tin? Its- 
mic. Balsa in thinned with xylol can he 
was] Led from glass with water. 



Ion ng the 

r 1 d o f I 


or i a or in sects 

WITH YOUR 

H „ M I C R O S C O V R 

M o rto [i C - YVa din g 


POPUIAR SCIENCE MONTHLY JULY. 

A dl- -.ti sl-ijf KfL’ip; n-.i-'l in iff 

lire ouici laj-ti of a herteyStt's rye 

T URN l he niai;ic eye o£ yin it mirin- 
siopc info every rniuei D f 1 he 
world jh;ml you, and yon w i 11 (md 
im iiKSMe- entertaining objorls Ehau (lie in- 
t«b, The to is siiuccly an insect teul, 
cve, nr wing llial. under I he reveal ini'; 

I tower nf lenses, dsiM no l Iwcoiiu? a thill}; 

of sin pi Ainu Ijcnniy h« sin- pri-nni su-uit: 
jr for i J ut Ural liinc, and an ohied silf- 
Mmndnl by still unsolved inysfeiivs to lltr 
iniemsennist who lias sclmi it a lEioiisand 
linurs before. 

Inset I 1 1ndies and w ings: n lb-11 :ir 1- 
h Intli-'d with scales and I rum. and v.aib 
1 sli -5 s| 1 in [ores ringing in bum bclwcni 
these Kvis, of jpyal heauly lsI 10 mu, rol- 
or. and lest me. 

Capture a huderlly and rub mie of iu 
wines ataitssl ft 'Iran gla^-s slide, !t you 
Fail to oh 1 11 ui ill tills way a trilled Eon nT 
lEiiv Males brent hr nil I he pli'b" I n moA- 
tfll il. and Hill again A Imp, clip a set (toil 
f t cpii 1 the wing nod lay it on a slide, hung 
Lnu'fnl mil 10 llili oil I on man v scak’fl. 

An insect stale, yon will Jin (I, frequent- 
ly resembles a plant leaf or, in many 

l.iscs, a Hat paddle wftfi a haiitlle !h:M hi- 
pins more or less lo a 
pninl. Most scjtk^ 
arc marked w i r 1 1 
liihses and grooves 
lji.it run either par* 

a|!rl to tin 1 stem or "fiEmdle, " al rigid ;tn- 
iglcs 1u it, nr In a inhaling pallem, These 




A iim.oi'it FOR TURNING 
ThSFCT St‘KCtr. 1 l>WS 

The siini'U 'Ifvitp fikOstiri.t 
filiiH‘i'4’ c'lnlilf"* yrii In eninir 
fi ikh je-c t jc nS Vrni rstaTiiliir ilirhL. 

In lIk? t (ili.nl ninLrr i r 1 1 -Il 

i fc |h( figltl c- A i*.’i«IK I i|i *’f a 
i,n J .'|MiIfV r Paul I'ftow Ll O il«f 
ih'.r-cL L S lit Ail. Th* hhfh .iifji 
fil [iplsl ,“11 a: EflnLE ,al,n 'l ty** 

mAtkmgs me very line, csjiedally in swrnc 

u ales. 

The appearaiue of a sma ll sect inn of 
such wing? ns I J Lose of butterflies and 

nini I r, and patls «ii I lie tin dies nf some 
iiiM-'irv, when inagnffieit li ft V o* so di:im- 
dns. is snnievviiaL like that of ft sliiogle 
mol, The scales are ni rniij'ecl in nver- 
lappiuf^ rows. Emil e;n li scale is nf (tidied 


lo [III? wing by its liny stem. You will find 
Hint (lie r (doling. SL'L’ii ilk 5lldl cbjcL'K lies 
entirely En itie scales, anti lint die pari <d 
I he iiLM'it to v. nidi i hey me atlaeticd, ns 
i lie wing of :l bitllerlly, gcnernlly is color- 
less. Stales of various i tilors ami lines ;m- 
foLind [tu rJie same insert or rhe sarne 
wmg. Some scutes, as those nf celt mu 
beeltes, have a Ih.mlii ifut, metallic sheen 
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(Imf is best srcu by rcllcclcvl light. 

Seales set'll] t<j he. in s( iik-lurc 1 , cssen- 
lijiiFy dried cells whose walls have iol- 
lopSCil lit for til Mini, more rsc 1 i l *k flat ob- 
jects, somM Fling like a folded pii pi:r Ikiit. 

Jusircl liEtirs presold n wide variety of 
si sees and shapes, Smnr a:>- fin | mid sfi.iip- 
edged. like; the Made of a Iwtyonc!. ' m' 
arc long, lopcrinjf, n n rl [nan Led!, Hi a 
keen In nrc. O Users are equipped i l Fr 
knobs, often highly ornamental, along their 
ska Hr and at their lips, like war clubs:. 
Still ti Fliers Fsavt- pecs [liar lips whieFi m- 
sellable aimw.s or pin'sH'liend?, On so-mt 

seels. siH'li as ike dine Mind heelFc. you ■ ui 
I'ind various appendage? ranging in rorm 
from hairs to scales, wilFi many diffemd 
shapes between l lirse e jc L it 1 1 m ■?. 

Some hairs and Ernies look Lies) when 
placed on l lie dry, and viewed by 

either transmit led ni icrkk leil light. Olliers 
should be moulded perimiioii! ly in Ceiu- 
ndn balsam. To determine which method 
of mounting is best, willnu.it making dii.li'>; 
of each hind, drop a little hirpcnitne on 
Sonic of i lie hairs or scales to he mounted. 
If this makes tFiem more I n itlinril and 
elcar, 1 hr 1 . balsam mount will lie better. 
Otherwise, mount them dry in a cell 
formed by spinning a ring of s?n l;u: on I Fie 
glass slide, or bv cemeid rue. witfi balsam, 
a Finn wastier of PEirdboEii'd in 1 Fte rentc'i' 
nf I he slide, The “peril liens i an clllici he 
placed loosely in the ska Flow depression 
Hi ur Form ni, si nd sealed in by a dean Cov- 
er glass; or el very thin Fnyci of some ad- 
hesive such ns balsam thinned wU l xylol 
ran hr spread over the cell bolt mn to hold 
llicm in place. 

The antennas of many insects, pari it- 
pfariy of certain in nibs. 
Jive oh j eels of dislim lion 
and beauty. They range 
in f o ni i all the way from 
si mplf. li nil- sun Id cd rods 
to elaborate plumes I Fiat 


might make an osilricli 

envious. Pn mm h r|n 

ei n [ e tM) a s v ;t ry — f rec | u-e id - 

ly wen between males and females of (he 

same species— -that l hey are used by en- 

lo mu log hi s ns a lag for identifying many 

uf [lie various (vpes of insects. 

f T"'FlK anleiiii.is uf Inrjye insects generally 
* are seen satisfactorily Fry laying them 
on a slide and e san lining them in air. 
For permanent mounting, balsam may be 
used. The specimens should, of course, 
tout a in no moislme. Simply drying (hem 
in air for ;t few days usually will suiTioc. 
For very small insects, if is best lo n m nut 
i he entire Fiend. Some mki'n.scopist.s rec- 
ommend i Inn these delicstle specimens he 
mounted in some llnirl such as glycerin, 
ratlin iFian in bn ham. 

1'lrc remarkable mechanical ingenuity 
displayed by nature in flic insert world 
can Fie seen nowhere belter Ehim in (lie 
wings of l he various Mies, Five ties, locusts, 
and of In i flying i nsec is. 

I n see I wings arc s( rue lures of very great 
slrcriglFi and ext rein cl y light weigh! . kh- 
an fine a wing oF a honey hoe and a wing 
uf a mosijuilo wilii your microscope. You 

I I I'm d l Inn bo lb are covered wilii slid, 

I a paring hairs or spines, some long and 
iii licrs short. TFn: nn»si|tiilo I ins, in addi- 
tion, ridged scales arranged in rows along 
the wings and funning fringes around the 
edges, like exquisite embroidery work. 
Focus very carefully on ihe hairs of (he 
bee's wing, 

moving the focusing knob siowty upward ant] 
then downward. 

You will discover, in Ibis way, Ltnrt there 
are hro srtS of hairs, I join ting ill opposite di- 
r or lions. That is, goose arc on Lhe upper sur- 
face, VHjinting toward (he microscope objec- 
tive, o. Iiilo n I licrS Eire underneath, pointing 
downward. This gives yon a clew to Hie in- 
grtsioLR structure of (hr wing as a whole. It 
nmsisLS of two very ihiu, transparent mcni- 



I. CIOKT NClTEIROUCl irr II i: 
EVE OF A JlONEVHF.E 

Thw. in sns net ns I f 1 1 i r> t u f; i ; i t' 1 1 1- 
tdlhfi nwllii'lt 1 4 H-P ros Ini-iNcd 

J, y (ht eye (,F a Fine. 

The ohjcct viewer! in n mtlrtEI 
mi-crtrScOJif fisiNifil la n, wiis- 
Cltiw The drmvFnu shows I lie 
set - i.i c lor inn hi hft ihe pkll'CC 
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l>rancE sltvlebcd, like Lire sLLS: of an iiiuhN’]la i , 
over (tse SliLf rilis rer vdu$. The np|M!T mem- 
brane is attached to (be ribs, in most cases, 
more 1 1 rni iy than the lower, as you can del er- 
mine by petting 11 ff the membranes with dis- 



JV-irt (if Uie ; 1 ei uf d rtloEll, H-C-CU 1?}' the 
isikroiCApe. HdH: tlse ctEshoiatt iowj uf liAirs 


seeling neeeffes and fine-pouited twee^ers. 

VVFien e.sainiriing wings, parltcufarly t ho&C 
covered, with scales tbnl. glint with start Ling 
beauty when illuminated ljy reflected light at 

ihe 1 1 1 ■ 1 1 -I" r -a ■ ; ■ 1 1- . m| v.-i'-l I'nd ll dik'iil 

to Im l able lo turn Hit wing So LLiat lilt angle 
can lie varied. lianrly (ooL frir doing tills is 
marte liy pining a Liotlte Cork ithuul a half 
inch long Lo n aLmrl sLrip v nf c!iin wood, one 
tPid of wFiEcF( Lirojem o ^uarier ineli or so lie- 
y<iiitl tbe cork’ and then pushing a Sewing- 
machine or flaming necflle through ( Co-rk, 
near Lire lop. Fasten the wing to the needle 
point witLi a Flit of wax or glue, and damp 
the device (o I lie stage wilii one of til C spring 
clamps, which engages the projecting part of 
111* wood strip. A knob, for turning Hie needle 
easily, can be made by filling a knurled bind- 
ing- post n ut with solder and inserting Ihe 
niiier end nf I lie needle into (Fie hole before 
the folder hardens. 

'"I "TIE ingenuity of nature as displayed in 
I I lie insert world crops out strongly in the 
liymcnopteranS, those inserts ivlioSC winged 
members hns'cr Iwo ihiirs nf mcmhntiiouS wihgS 
In tandem. From an aerodynamic Standpoint, it 
IS desirable, tn have a large-area wing of unbro- 
ken surfare; bill from Ihe SLandjinjuL of Conl- 
piactnesfi, ii is drsirable to have a wing (bat CEifi 
be folded Flack, Therefore the hornet, Ihe was]:, 
a net the honeybee, among olliers, have wings 
equipped wilii a si range-looking mechanism. 

Along I lie forward edge of each rear wing 
is :t row nf liny, curved hooks, looking some- 
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DOUBLE EYEPIECE LETS TWO PERSONS LOOK AT ONCE 


COW. a 
t-iO-SS 




Lrr-i 1 
n. -.£.l'n CS- 


Cfi 

/tm ic 


so nr.n tuijes fo 

CEI^l 6ft SRT1C9J 

■" SUJC 
' L rvnrvnCfi 


: ■ 


cmr nrrF 


OO^en 


L'rrfi! r 

f 








MICROSCOFE - 

TUPC 


r 


n.1-. u^rn^G 

?-c.rfE ft 


■ , 


new nvo wCOD rifCCS 
C.LbG?. pit’H OI ShinSS 


AfS'Ciidh ] f of thrc-C like tat tul?f3 
nml cental section Tar (Icnion- 
slifltipn f-ycptccc. At Ich is 
the coinfilctii fi t ta elliM-eill . with 
■tyc p I f CC*. cover glans ns lirnm- 
splitting minor nil the renter. 

and (lie coin pos-il inn iidipltci 


D ill you rvn wniii lo look ill an in- 
ErrCS(Hig iklijcct through your mi- 
croscope and !t I I In:.' smic liinc show il 1(1 
it hiprad? Vein <;i|k rln if if yitti have a 
dcmonsl ml ih ■ i k n( latll men E, 1 1 U dim- 
ply a device t easy 4o make, which splits 
iltr liali TUSCOpp lijihl bisiim into lu'O parts, 
;ii at I sends each S hi <niuh a sepralE eyepiece. 
You will need. [n add 1 1 ion Lu an uatrrt 
eyepiece, [lrok'iahly of (lie same power 
as (ltd' amt' you Lave, a very thin (No. Il 
rovrr gjass and some lubes eh cardboard 
or metal lo receive (lie eye pieces and <o 
fasten I lie iiUiH.ii men I Lo (lie microscope. 
Cons! ntc I ion is shown clear- 
ly try I her illinUrn lions. 3 ’flint 
all inside surfaces a fiend 
I shirk, iisiiie (bin shellac to 
which drop Mark (V rank for I. 
him kl Jia^ henn added, nr spe- 
cial pa in I yon cno kl: I. from 
pi i id u,ii i': i p h i l; dealei s. 

When using the demonstra- 
tion .i 1 1 ;n: hmeill, 0I1C ohservei' 
looks into (lie top c>T]jiCeC 


ami (he oilier into (lie side eyepiece. When 
first using Use fie vice, the two eyepieces 
muBl he adjusted sh I bn l I hey are (he same 
dislain-e from ihc objective, measured 
idling the palh of the light rays. This is 
dene by focusing through the (op eye- 
piece. and (hen, without moving l lie mi- 
croscope focusing knob, sliding I lie side 
ocular back and forth until (he inisizc is 
sharp. Some loss of definition will he 
noticeable I h rough l lie side eyepiece be- 
cause of light being reflected from btdli 
surfaces of l lie cover but usually 

(Ids is oo L excessive if fhp glass is thin. 


Ihiiiir like the claws of a Cat. The rear edge 
of each forward vine is curved over lit form :l 
groove. When Che insect is at ns t, wing sec- 
tions on each fiicie art folded hark separately. 
Itcil wlum the wings an: extended for fli&ln, 
the tiny hooks slide info the grooves ahead of 
( hero, securely locking Ihc nvo sect inns lev 
pel her. 'Phis Lngcninns inechrniism is perhaps 
seen best to a hornet, with the wasp a Jut 
honey ln?c almost os good. 

Wings of marry insrcls, such as erh lifts, are 
equipped with sound -producing devices. The 
common house 

rrieket hits a drum like area ill its upper wings, 
hounded by n thick vciu covsicd with lioiny 
ridgre. Adjacent to this ridge in each wing is 
it notched "how” resembling a fiJi:. The cricket 
produces its charm: terratic: song, the lilicro- 
stn|Hi indicates, by rubbing these bows across 
each other, so as lo make I he drUfillikv area 
or tympanum vibrnte. 

Among the marvels of the LmsccL world 
which the amateur mkrosenpist call investi- 
gate at first hand is the eouiiioiintl eye. The 
house Ely, the Ucc, the dragon fly, and ottier 

insects sue (heir way alwint, not willi a single 
[inir of ej'es, hut with many, imha]w runny 
Chiutsinul. liny ryi-s, enfli ns reum rkuhle :i 
ptri:c of o]ttira( ct|uijllllCltt SB 1 In' microscope 
with winch yon view them, Collect ivrly, these 
tnvriads (tf cvc? ciccuiiy a considerable iKntioii 
of (lie inscrL^S bead, ami appear as I wo dark 
organs which frequently come together ill 


front, In addition, inse*’!* usually hive several 
single cyt:s, StlUOlod between the two rnin- 
1 mu nd ones, 

IE you place the head of, Say, a mosquito 
on a slide and look nt if, you will see the eyes 
as lnrge h i)Eack masses throygll which no li^ht 
passes frniiL Ihc mirror helu The eg.! (sf 
tbi's.e black areas have a border mode up of a 
scries of little, glassbko Lsumifi, remarkably 
even .and uniform in 6ha|M. These are (be outer 
surfaces of (he numerous lenses which happen 
ip lie: in I lie plane of focus. 

After on insect head lias been allowed t™ 
Stand ill writer until it lias become soft and is 



Kmric oT Ihc klk - sided irnMS in -in il^ret'* 
comjPCUlIld O'C. Tile ointining 1?J31L-Ii: tiiE'nrnL 


easily Lorn ajiart, you can jieci off (be oilier 
Inver of the n impound eyes. Scmpe all of the 
black pigment from the inside surfaer, wash 
the layer, dry i(, and lay it OH a clean slide, 
V 1 1 1 1 '.’ii' hnl 1 hV il :■ .i r:V hi'i- si i(S. cencuv 

sbcll. To llsd.en il, make several cuts around 
llie wfgC with a sharp sciLl|iel d eaeft Cllt CXI end- 
ing a Sil Mr v, ay uiward (be center, atul press 
1 lie specimen flat against the slide with a cover 
glass. Look at il lb rough the microscope, and 
you ftuc a rolled ion fsf tiny knscs, lo most in- 
?ec(s, liieso arc sis-sided, 

'-pUlS is tlic co j lira I layer of liny lease* IliOt 
1 f liens light rays entering the com pm mil 
eye. It is cme of tbc ppost wcnuterful pieces -of 
u"i(N'hanism 1 ha( you will find in Mil- inscCL 
world. 

I’bidi Liny lens is comprised rd livo plaiio- 
eonveg lenses, arranged with their flat sur* 
faces (o^etber. Wfty two lenses? The answer, 
ihc investigators say, is found in (fie fart that 
i Sic refractive indexes of the outer and inner 
Icnsrs are diftemut, just as your mkiwo]ie 
lyti =.£■=:, if tliOV are corrected for eeitaill defeels 
such os llie inability to forns colors proiwrly, 
are made of two kinds of glass. Thus nature, 
millions of years miO, prodnred in (tic eyes of 
insects a lens cmnliinnl ion that human optical 
f\i urts only recently succciiIlmI in (in pi i rating. 

Kurd pair of 

liny lenses is moiinEcd at the hip end of a tiny 
colic or pyramid . If you slice n compound 
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eye So thill Hie ml b ]Bir;ilk'l I • ► Lin- iiM'S uf 
some of [bnsc roues— n task, bidden lolly, thnl 
TCCji.ii rc^ con sLcIcrn N e ak i.l.E and cii refill preixi- 
j ;i f i n n ■ — \ n-u can see I lie construe! inn of Mil- 
Cones. One v-n, v i>f milking 1 1 if it sections of 
£y£S is to li:i rdctk Llic head of l frailly killed 
iitFcd for Hi ret or ninrr < Eiiy& irt two | k-tix-bi!: 
chromic acid &o 111 Li cm (ulkillL wise gram of 
chromic arid to forty-nine cubic rcuCiincfcp 
of distilled writer 3 . Then Chi Fieri I lie head in 
something In licit] il r like Cocoa EmUci or pnr- 
jl TL i n , nurl slice it into thin stTLiorr 5 , jmTt'i ably 
<m a microtome, (P-S.h 1 nc ',W 

rp!TF Cnrnes are surrounded hy a Mock, light - 
JL proof piiuncait. Just behind the kil^es of 
erirli cone Hit pigment citetKls inward to form 
it diaphragm, like (Fie iris <if your own eye. The 
tenses focus the image of ohjccls within range, 
uf tilt si 1 1 ifll end Of 1 1 if transparent coric s where 
it Is joined In an Hiplk nerve. I ms. Hit- insed 
Src£ 11 complete image for fiieh litlk eyelet ill 
i(s ■roniiHnnifL eyes. The common house fly has 
some 1 , 0 <X> of ilieSe Liny eyes, while Lhe rlr.-igmi 
fly boosts :ijOOO. 

Wit It a microscope, you acti.ln y con sn- 
Uie Liny inoHjics formcrl by each lens of a 
rumpnuml eye. Focus first on tFie lenses of 


(he corneal layer mounted on a glide, hi air;. 
[Lien rnrk the inicrosco])i tube back slightly, 
so Hinr the objective focuses in the [ilanc of 
I lie tiny images formed hy some of the insert 
lenses. By tilting the Suhstapc mirror at va 
1 i « 1 1.1 ^ fihglcS, you can mi lei (Fie i manes of 
Sildi objects as n window across tfio n>i>in, 
yottr fingers held il fool or so from I lie mi- 
croscope and between it aritl a lighted win 
rime, 01 on nusluidcd el m l rk:-lamp I mill It is 
possible even to pli-nLograpIi the tiny imapes 
formed hy L Lie insect s eye, os in one of (he il- 
I list rations ncconijm riving this nrlklc. 

It is not 0 difficult matter to oh Lath stings 
uf hees, was|si L lmmefSj and the like for ex- 
amination. Simply ciasp (lie posterior tip of 
(he freshly killed insects abdomen with fweez- 
1 "i -1 : ■ 1 1 '-f|ne;ve. if voi.3 d- ■ 1 i : * hi, 1 he slim; 

rase will pop out il can he grasped with 

[mother pair of tweezers. V011 will he sjitv - 
prised to find I low hard it is, and how easily 
it slit is nut. of (lie tweezers. Puli (lie sling 
a wav r 1 niii the hotly. Tills usually h rings -some 
muscle fiber, a ml perliajft the poison sue. Drop 
some water on n slide and lay llie njiecimen in 
i(. 

31 v careful 1 mm i pi 1 1 :d ion with a dissecting 
lien tie, you tflo extract from (he strng cape 


the pair of liny, harljed lancets lliat do much 
In make the insect's weapon ns efficient as iL 
is. T lie slings of honeybees and Lhe like arc 
not niisily pulled cult of (he Jksli which they 
have pcnctraLcd. 

W 'TIKN Lhe insect |J SiLS down,” Elm lancets, 
propelled by iwwerflll ninsiks, enter 
[he flesh, unified hy (he grooved sheath. '[lien 
piiisnn pri n ted by special idtinds and stored in 
the poison sue or reservoir, which you may hn 
able to see. cm your specimen, flows down ilia 
sheath groove and along lhe barbed dnrts. 

You cart emlicd [lie darts and shcaLli in 
balsam immcrllaldy after drying [hern thor- 
oughly, for permanent mount infl I hut if the 
poison snr. and musctc fil>ers are Lo he pre- 
H-rverl, they must he completely ikliydral rd 
in alcohol of increasing strength, before 
inomiLirrff. 

The unrulier of mlcrcslini; insect |KirtS for 
Study an- countless. Two more stlgge&LionS for 
(tie liegimifir are: Feet of the liouse fly to 
show (heir unusual fiack I lhe kgs uf huliey- 
bers, wliich have many sttl prising and odd 
devices, its scaln-removEnp pincers, CO 111 1 .^ lor 
ckanhigi and lmskcts for carrying [lollen. 




Inexpensive Attachments Available to Amateurs 
Open (he Door to a fYonderland of Beauty 

POPULAR SCIENCE MONTHLY fi,il1 l] ^ c ^ , s( ° r rc °? e - - r 

jjrealcsi thrills tsi be fuumt m the fasuiiiialing 

DEGEM BJSRj r L> J Imliby of vnicMKSi:i;i]iy, The irdcrmitiglctl play 

of vivid colors and delicate tints, and t tie re- 
markable way in which [he details ul Shi: crys- 
talline struct uro arc br<nr[ihL mil, arc Ihing-S 
Hint caniM.il be tk L st:ril)cd. Y r nu may have 1 mar- 
veled ;K lhe colnr patterns produced in plant 
stems and other subjects by (he 11 sv of M>cei- 
mcii stains, but. these are nolliing (n (lie new 


T 


^(| Ll ip JLOU1 

for 


* .VI ic rosco pe 

prized Light 


h mnljsl j^r lid, wilfi a htile 111 lhe 
ctnler SurFC tnoufill to rcccLv-c n,c 

mfcTij'St Ojfi-Q cjf ^fii-cc c . A si IT " 

ptf hoi il er fat n iifl I ar i i in i; dkl* 


By 

Morton C. 


M Lsvtll^ncens hairs seen 
under the mirnrscoyn hy 

in.CH.nS uf J[T pla r 1 1 CmI liphr 


jl\ nni.v-.ty fie p^toirFz- 
i n p ilisSi hciu[t fissed 
1.. :■ 1 . | Omni i un ter, 

13 in SC slrips scildvlfd 
te tlw light hold it 


Walling 

1 “F YOU luivc never stain a iTj'fiffll 
of potassimn dilurale iUiimiua!- 
ed by polarised light and nmg- 
- ni fieri to about fifty (liumcLers, 
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stji'n rn r viHc: starch 

Startli plains. (jln-lincil hys( rjiyN 
inp ^ prjial-O A? shown in circle, 
Itiuii like Shin Si y iclief (afth'L- 
|njr. At upper rifilit. polarised 
] ip lit Tcvijiilii (ho chAractcritti t 

■Liuf-iies th.it : 1 1; this su balance 


LINES OF STRAIN IN 01 . ASS. 

Squeezing a intCfOSEOpe slide in a rlnriTp, nS- II- 
luattatttl j Ik the upper picture, nclr up lines 
pi atiniti v.'hirli slieiv up ctcnxly nmlcr pehltkftl 
,1 ifl-hl. M ot-c (he uikl [inlteCri uf tOflCOPt i ic nrr:; 


imy micvo5co|Hi. Tills new advance has been 
l he perfecting of it po in i ini i ig mattrinl in the 
furin of a, sheet or plate (f'.S. W , Apr \\6, p. 
20), which is ns easy lo use with die Micro- 
scope 1L? CrilH'flll IuIKiE color I'tlftTS. 

Tint be ftirt- (sking up die methods 
Fiy uhk 1 1 it l nil I H . y I ri|hL- l;im be com- 
VriSfil ftJi pul.i i iiticij' work. Irl’s dike 
n hunk :a I flip behaviOl of i Lilli it- 
self, ii ml ii? action when polru i^c-i i. 

Ah you know, light is considered 
11 S hcillf' 1 L Series of waves [ raveling 
through l. he c ft 1 1 1. 1 1 inul vibrating nt 
A; thl angles to the direction of imv- 
el, pm h wave curving Ijiri c;k ftml 
fcirlb some filing like it snake travel- 
ing nl lull speed. Normally, (liese 
w-itvi'.H vibuite in every ( lived ion, re- 
S i'll 1 1 rl i i i lT n Eailj'k'il mans uf srjcifi'iA- 
hig snakes all headed I lie same way. 

Uglll v thru I ini' Jo every direct ion 
! it ■ I i a s in certain well known ways. 
Hid when only those vibrations irav- 
. cl mg tn out' narrow plane ire nm- 
elcd i ml. and uned (it illuminate ob 
jects, remarkable I kings happen. 
Lighl viJjiiiflitii in I'lil one plane is said lo 
be poktrizrd, iiiLtl i!ic l device lift'd Tor Sift- 
ing mil H-ttc fi W51VC? i-H called a polarizer. 

ff you want 1i> Liy a Htiliplt: e^< per burnt 
showing jtisl how a polarizer works, run 
a Jenj; Mi of nspc f In i >t if; 1 1 i picket fence 
and fasten one end lo some sliitioim'v oh 
jell: Mieii grasp Mir nlher rtn.l in ynUl' 
I tain I mid wave (lie rope sit (Jnd ii snakes 
op and down in graceful waves. Ah long 
as von move vi stir hand in a di reel ism 


WITH A DISSECTING LENS 

Tci Lar i * i ! 1 JT ilifjtiK hi ms.c tt,- i i 5 i an in- 
CSt pensiv p rl i 5 ? f C t Lng in icrpsct?pt. 0 nt; 

Jkft Ik IteLd nui?r Nlc Lens, nnd rh^ 
o tlicr iis iti-iMiii t ett oti Lite LI I tuning tor 

jiavaffei (o (he pickets, l he rope will be* 
fsavtt iiBiely; bid iry In make Lhe waves 
run from one end In 1 Fie oilier when yon 
vibrate St Crosswise lu the |>icke!s! Tlic 
rope in Ibis example corresponds to a light 
wave. 

if there is aiiot lie r picket fence n short 
distance Timm (lie lirst, I he rope eoiLtd \i- 
br:.ite wilFt ease through Imllt fem es when 
I he piekols are [ni rail cl; but if die cracks 
iii the second fence were al right angles 
tn those ill flie other, (Ite vibrations along 
l.he rope would slop on reaeliing it. 

AnrJ ho, in die polarizing mierosccipe, 
there is a pnlariKcr lba( screens out all 

w! i vo leng i bs ?u v c 

Llioso \’ibradnf: in 
one plane, and then 
a second pnlnity:( - r r 
usually called an 
analyser, exactly 
like I he (ii'fif . which 
si>mei fines S< L (^ the 
] to lari zed light pass 
Ih rough h and snrnc- 
I imes holds the waves luick, depending on 
i Is position with reaped to the first pro 
!a i i/,cr, 

] 'Ji us yon sen Ilia I pul mining devices arc 
used nearly always, in paiis in connection 
vvilh Chi' mic!'o?L:uj>e. and lEial they can be 
adjusted so dial the light LhaL flic first 
one passes is stopped by Lhc second- The 
lirsi. pnhriaer ttsnaiiy is placed beneath 
llte niicniHcopu singe or somewhere else 
in the beam of light illuminating (he ob- 
ject, and the second [Htlavi^er, or analyser, 
is placed above, inside, or below the eye- 
piece, One or Lhe odier must be mounted 
so that it can be n Unfed 


braufy you can find in imjiiiv subjects with the 
aid of sinijile poFa rixing ocgiipmcnl . 

Smrlc of die marvel? of lhe polarizing rnr- 
HiriHcope liuve been de-HcriFn d el( ready in lliis 
Hfiies (F.S.M. Oct. '-v-j, p. h 1 ) Imc since (hat 


article was published something has happened 
in die field of applied optics fFiat Fia? changed 
lhe picture, and opened a way for die intro- 
duction of inexpensive polarizing aLlnchiiienti 
Iha l will increase enormously life capacity of 
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'Jlic Iljc- u i tliis set -up tumor From 
JFic fnrt that pen-lie maEmtals heliaw in 
such n way flint ci Ijccini of polarized white? 
light falling upon i limn in spl il 
up into two Fjcnmii t Fiat vi- 
brate in pFrmes at light sin- 
gles to c ill'll other, nrnl trav- 
el ( li rough (he material -i ! cl i f - 
fnviii vcFodtrcrs, 'J hern 1 two 
liciirnH k'l'l oi I r of step ns lFu.:y 
pciss through t lit; materiaL so 
that some wave Icnglhs as 
they emerge arc polarized in 
one ill reel Efiiij and id hers an: 
polarized Lit liulsl angles 1o 
that direr lion. Now, it is dif- 
ference iit wave lengths rhnl 
del mni i ms color; and so, 
wheel [lie second polarising 
unit enables your eye to see 
only iFie rays vibrating in one 
plane, the crystal, or whatever the object 
es, appears colored. These colors h'cx|Ueiil> 
ly ure very vivid and Loautihi!. 

As one of the polarizing linita is I urnodp 
Flic colors change. A crystal m bit of 
crystal lhat appears in one color wlmi: lFif L 
n nit is in one position. wilt appear in the 
cornplamerilniy color when iFjo |u darner 
lias Iween rotated ninety degrees. Thus., a 
blue crystal becomes yellow * t a green crys-- 
ltd, magenta, and a red one. Id Lie green. 

En I lie j last , the niost satisfactory way 
in which ati ordinary microscope could be 
converted into a polarising instrument 
was by the List: nT Nicol prisms. These 
prisms are l iri from Iceland spar, a crys- 
talline substance LFsnt is fry nature double- 
re f rafting 1 and therefore capable of split- 
ting \i hglil beam up ini o two pnlaiized 
beams vibralitipj at right angles to each 
otFier, The crystals are cuL and inounlnd 
so that one beam is lost, and only one 
passes Eli rough. The first prism i really n 
jinie.oF prisms cemented together), called 
the froFaitzer, is placed usually hiilmv lfacs 
si age, and the second one, the analyser, 
is mounted above or below the eyepiece. 
The cost, of rim prisms put this method 
of gelling pul arizetl light out 
of I he icai.lt id most a ma l cuts, 
Said to bo superior in some 
ways to ? lie Nicol prism is iFie 
new [Kflari^jnc mate rial in sheet 
form. You have heard a lot 
about il hileFy, and you un- 
donbtedfy will Eiear a great. deal 


IIJMLI? 
SLEfVE ' 
SKC.l ION 


OPTICAL 


A POUT 3 J 


r^LnT unJ Cfi ty inurJcrfl tely iJisliairL as In slCUC- 
: icn fliat W krou gliE alien 1 1 iy l lie jiiiLai I tpn g (I tiki 

glasses so ilia I iFicy me at ;m angle hj[ abriUL 
tliirEy Hirer degrees to Lite nvk n £ the micro- 
scope leiiFcs, and arrange; one of (hq units so 
I h it it can lie rotated, 3 ' i ojii ci^ltL lo twelve 
cover jda^L-F will l>r fiifl'ii iml fur radl Uilil , 
Clean (be glasses welt with a household cleans- 
er. Make from cardlmanhndled pnijcr, or fit 
yon have a lathe 1 brass, (.wo tubular bruising's 
For I lie glass |iicrts. thic oF llicse is lu bo 
imumlrd dircrLlv under 1 lie linlc in the mirrn- 
FCopc singe If there is vooln, (ir SuuicwIiltc ill 
(lit: beam ot light tailing mi LFh 1 suhsLagc mir 
mr if there is nut. The analyser Inmsing enn 
f>q made so Llial ir will i"i I inside the iiulto- 
stojh: tube directly below lhv fje-pLCCe, or &n 
(Jin I il will slip over the eyepiece; or l bo cover 
glass's can bo in minted inside the eyepiece, 
jnsl Fiolow Lfie Up|a'r 3e)i^, The foULCt Ju n it of 
I he housings will ilejieniL col L lie Jilicroseo]ie 
y 1 1 i.i have 

IT you use y|Uare covtr glasses, the earrl- 
boiinf housings can bv rectangular in section, 
for rmuirl ImiiiLiigs. oval shajxd glasses are 
Fivst. Make I he 

hmisinp in l.ivfj jimlR, consislittg of an juikt 
sleeve lhat Fiis snugly insiilo an outer sleeve, 
Remove the timer one and cut il in two along 
a line Lhat makes an angle of thirty-three do- 
gTces wilFi l he ajcis. Cover one halt of tin: 
imior sleeve with glue a ml slide il into tFie 
miter one, drop Hie cover glasses in place, nrnl 
I In n glue [tic second Fiall in plnce. The glaFsos 
shrMiii] be tilted at the proper angle, and Fiolil 
securely in place, J’afnt the inside of each 
housing with black India ink, to kill reflection. 


A m Lctfefl.t*pi iir- 
< cel wllh * s|H5d.il 
P o I a r i a i n e e y e - 

pa«:cf- jitt.Jiirli.fnriit 

Thin iual rumen t 

al 3 c» Ii^j .1 rc-VDlv. 
iiijj wkiell 

is ii f r ( n l for 
:;lM-:yii'K m i nt:r.H I h 
nnd can hr nlhrli- 
crl lo many uii- 
rrescei’cn ei lli-r 
a in n i r tj sm 


pure hose I hr pohn fy.ih;: plates i]i various *[ 71 .^, 
up to nearly I wo Lnche? in diamelci j lor leu 
flnl lai:s a iwih; and you can obtain them es- 
]ic( hilly inoiinlcd Tor miirroscvfio use, nl I hr: 
smtic price. Tlic larger, unmounted form may 
>10 | ijcfoiilfile lo (he lllici r^copi- type borailFt: 
llid (lolarlaing | d: 1 1 os. ran be used for other pur. 
poRi’p. Midi as diminution of reflcclitiiis in 
pllnlfigrapliy, and in C lie ]>rojcetiou uf images 
of nhjqofs by (mlnri^ivi Eiglir witFi a lnntoni or 
low • power projection Mtcrusccjic, plans nre 
being blade Lo off^r aai annilcor-si/e polarising 
set Eb;il will foI? for a fijuitoii rnf Lhc Cvst vf 


more rn the firture, Fur it 
ndsiptfihlc to li great many filings 
besides, microscopy — such ns pho- 
togrnphyj and the dim mill inti of 
nulcnnobilf.-Ficadlight glare. T'bis 
material is more Hke llic picket 
fence of f)EJr ample (hnn any 
other common fiofariacng device, 
For it consists of pnrullol Fines oF 
vc ry 

fine crystals diFncisrd ihrougFi a Imnsimrcnl 
malcrisil. C5H1 viln only pa mild in 

l ie nysiiils in iwissillg llirongh 

The material is lnimntetl hetwenn iiicces nf 
glass For pr^U'Clion, nrnl (lir^? 1 simple pki'S 
s(|iiar(:s or disks '\ re placrd lichwv the mino- 
srnpe sliigC and usually aljnve the eyeuicce. 


prcSqnl iu[Liip]iicnl. 

Simple and inevpeiisive |wi|ar icing adarFi- 
tncnJs of remarkable rifir ieciev 1 iin he iiiikU: 
from nolhtiig mure Hum Iwn down or so dean 
1 liver glasses, mid a quantity of K |m- cnr( | 
bciiiirl lulling. Il kipprns that a ray id FipliL 
pushing (lircnigh :■ sh(v( of d:i-- id nil anglimf 
jitioul ilriKy liircc clcgtcqs to its surface is po- 
larijrciS, one IJOitili f erasing iFimugli lhc glass 
anti the nlFier being rc? (letted from its surface 
nl right iinglcs (o the lirsl. The polarising ef- 
Fc l witli a single sheet of glass is not eorn- 
ulet<!; I 11 .it when several pieces urc placed to- 
yi'l lie r, : 1 1 1 l a ■ :■ v ( ColllpteLu jHjlarizaLlon can be 
produced 

S tl. TO niiikc a simple polarizer and analyz- 
er, y mi tnercly nionnj (wo slacks of cover 


^T^NFcldv is alniosl eiifllcss variety I o llu: 
I iJiings you eaai CKnmLiiq by polarizer! light, 
ill find ilint sojne substanCCSi SUCll 
si 1 -i 1 , do iiriL afferl (lie Eight ray as it passes 
between the two polarizing umils. Therefore, 
v.h ■■ 1^:1 mined through crossed jmlarizcrs- — ■ 
lhat ife Shvnmdi units al right angles Lo cadi 
other ■ pert to tSieir polarizing action — 

(lie entile microscope fielil apprors dark. ]3ut 
introduce into suds a JicEd a douMe-refratling 
substance, srich as a hit of cellulose, or n 
CrySlul uF potassium rhlorme, anrl you sec the 
substance dearly — and of leu with surprising 
brilliancy and color — again St a darkened back- 
ground when, lhc polarizers Jire Crossed. 

Now tor a few csrurFLons into lhc vvoJl- 
derlnnd opened lo your microscope by polar- 
ized light : 
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(.>1 luEctsc-, the common plant maleiiitl, shows 
very brilliant pul ilt i zatbu irhcil L III- polariz- 
ing Mni^ jue rmspcrl. Examine some cotton 
fl lxil -3 Hllr! a hii n! Icri-S- lissuc pajmr Ijy ordi- 
nary and (hen by pnlarixcri fight, The ji|iiw;ir- 
-i-i,!: of 1 -eJJnlnH! in p^arEx-nL light often is 
iisrrt In iden|i(y il wlitrn. iL appear? among 
other mule rials, Examine it Section of plant 
stem by [mini bed lijj.ti.L. 

Sera pc a bit of Ercsh-icul put ale into a drop 
of water oil il slide, add n cover glx??, and ex- 
amine I be Starch grains Ijy ordinary j Hum Ina. 
Lion. Tlmn look ji| the grains by polarized 
light What nsIrikinKtriLnslormation! In each 
grain you fc c jl Fin It, dark cross. This cross is 
chiirnC Lcrisl ic of fitJLreh, anrl enablrs fcicii 1 1 Hi l - 
slcLiths to identify starch when found among 
nl lirr F(] l>=-l anecs (lint have similar appeniai-Lra 

in ordinary bi-lit. Slarch from dibcrcnl 

sources. such ns InpioCJI, when L, and potatoes* 
ran be distinguished. 

To examine human hair, obi a in a while 
ltuer so that the pigment will not interfere, 
t ill Lt 'into short lengths, mini (sinUM il OH JL 
slide in balsam or water, Remove proas r from 
the hail by washing il in benzine nr Carbon 
telraclilorklc. In polarized light, E lie liair 
sections |>ossess amazing bejuity. 

Look at the crumpled l r:i n -: | uln'iit wrapper 
from jl jtackagc of ciga rd Lc* nr chewifl: pi.no 
by polarized Ugld, The colors produced are 
striking and beautiful, Vmi can make such 
examination at the lowest jmwer of your mb 
croscoirt! — Or, 111 fact, without tmy inagnilica- 
timi a I all. 

E T !■’ structure of bone, ns revealed by cs- 
amimtliim ij F thin fillers, tan be seen wi !i 
increased cTari I y in polarized lip hi. Bone scc- 
lions suitable tor I lie microscope are made by 
cutting a piece of beef bone i>r id her bone as 
Ihin ns possible with n saw, nnrl I ben grinding 
(] K . surfaces smooth on an abrasive fiteme 
FuFiHcaLed wilh waler, I'lio section is held 
while i be second surface is bring polished, by 
mounting h OIL a glass slide with hoi balsam. 


Use d fine razor bone for the final polish. 

t>f (be hundreds of crystalline materials t hot 
appear with remarkable bu-nuly in polarized 
light, few are more awe-inspiring Ilian pal as - 
si tim chlos ate. Obtain some o l [Ms .salt from 
jl drug si are — you will need only a [daich — 
jLnd dissolve il in a few drOjM of warm water. 
Till, some of I lie 

water on a slide, spread it out in a thin layer, 
mid tel il dry. Many small crystals will form. 
Examined with ordinary tight, the crystals are 
all of one color, a ml only moderately distinct 
ns to si run we. Hut when you look at (hem 
with l be polarizers, you find yourself easing 
upon a collection of jewels more gorgeous 
tliri li any tEiiil ever filled ft royal treasure 
chest ICath Liny crystal blaze?, birth in 
Startling color, nrnl it SeeinS nS if each Crystal 
Ei;is its own peculiar hue. In fact, many of 
(hem exhibit SeVera.1 different Colors at once. 
Kid at c - one oE the polarizim' units slowFy, and 
you srr- this chemical jewel box undergo a 
complete color Eransfornirttinn. The crystals, 
wIlcii perfect ty dry, can he mounted under a 
rovci glass in balsam. Many common crystal- 
line substances afford materials for striking 
polnrizalioil Studies, 

CT ERTAlJM minerals, when obtainable in 
J pmi^rly prepared sections, art: very beau- 
litiit in polarized ligliL. In fact, it is with Hit 
polarizing miemstojie Ural science lias uu- 
earlhed many of (lie SeCrelS of the mineral 
world. Thill s ed ions are made by grinding 
pine? on a I hra-d ve sin lies, in ,i manner similar 
tr. Hint employed for bone. Among the better 
minerals for the purpose are granite, marble, 
jislieslys, polemic oE various thicknesses, aguto, 
ami qmilU fclsilr. 

Among animal sli.IkI anr os, tii nrlrSitiou to 
hone, you will find It worth while to e«- 
urritne sections of hoofs iT liorses or other ani- 
mals, and seel i mis of horns of oxen or sheep | 
fluids from feathers, fish sen lev. raw silk,, and 
wing cases of various hi-fi les also make inter- 
esting subjiTls. 


Une of Ihc most valuable projrcrlics of py- 
inrized Fi&Eit Is its l rower to reveal the linre 
of strain produced in glass, i:cllu.loid, and 
oilier Inmsparent materials. It is generally 
kiniwri that glass may be under a strain be- 
cause of pressure or urieveu coolihgj but uii- 
k'ys polarized lij;hL is avail a Ido file regions of 
strain cannot be seen. 

Sometimes a microscope sEide that ha? imL 
heeh annealed properly will cause trouble 
when used with the polarizer. To deNbe lately 
cicilIc st roii i in jl slirli', iicat Is carefully so 
that it becomes red hoi in one spol h and Lln;ii 
JlllOw 1 1 to cool, fVbert examined hv polar- 
izerl Jijdil, the lines of si p in set up hy tlsc 
healing and cooling arc clearly visible, T n a 
simtlor ti'oy, you can see Hie si rains produced 
in n glass S I ii I l- by pressing against the etlge 
wilh yoiir finger nail ! 

P EI INC If TLirETT tfropr, show in bcaulifnl 
color? Odd lilies the presence of Strain. 
These (Ii0|t$ can Ire made by healing a thill 
strand of gloss;, drawn from a piece of tubing 
or rorl f with a blowtorch and lolling the drops 
iif lUrdlcn idjif? rail inl.ih n Umibkf nj wider. 
Must of them will break into small fragments 
when they pluupc into the water, bill a fr'.v 
will -r-nme through unbroken. These few are 
yibjcrl ed In tremendous slressrs hy the sud- 
den cording, and examination wilh I he pnljit- 
izerl ligliL will show the- resulting si rain. Be 
ruicfui in handling the Trtnee ICiijrert drops, 
because 1liey r have a way oE exploding al lliy 
uiosl unexpficlcd momtnL'S. Keeping them in 
a ^Insfl phiaE i? safest, and they can be ex- 
amined without removal. 

Vuli may find il in l cresting to cut Cull 
Utile celfuloid models of bridges and other 
objects, and ^ca how the strains are distributed 
wiicn they are placed under load. Transpa rent 
celluloid s ii o ll's areas of ?t rain cloudy in po- 
larized light, Ti-ycauF'e of this fact, engineers 
have learned much about building skyscrajrers 
a ml I>ri()ge5 hy artuaily watcJling the behavior 
ol celluloid beams and columns under various 
loads. 




S J>QPUf,AR SCfENCB ,M ONTlll.Y \\ A [ SES T IN Y A N 1 M A T,S 
APRIL, mi r(>R THE lardkatory 


inifgialtd granflc, sii|>])]y tber water 
for (hu ttilEuiffs. TItIs water appears 
to make iFie Fmi male tiles grow birg- 
c’r, kci'p tie a i ter, and sl.autl ship- 
ment bullet. As many as 1,000 heavy 
glass finger howls, [Nidi holding ll 
separate culture of a purlins, me 
some limes staekeil oil tables in a 
room kepi at a constant IcmpersL- 
lurc of from sixly-cij^hl (o seventy 
degrees F. by [liurmosLalic control. 
The M rmjmd-t!|>” is accompHslicd 
with medicine drofjjicrs, the mmebjis 
being sucked From the bolEoiria of 
|he fiiipcr bowls and packed in 
i c 1 1 1 1 ;t i i ic i :■ in varying ((Lumtirics. Hy- 
<1 ms, Jin of her common kind ef pro- 
tozoan, am raised in ouldoca ponds. 


1 ¥ rjTH fsufCr howls for gras- 
\ / \ / i n g t a ii [fes, one o i th v si r ji n l t - 
^ * est slock farms on earth, 
near Elcm LioHege, N, t'., produces 
n i i 1 1 io os o f m i c re sc opie a n ima h t: ve l y 
jeuis for use in biology classes in 
fid mills If i un. I'naal l,o cmi'sL, Two 
forme v T-ftUk prokssorji, [Jr. T. R. 
Powell nod I.. U Mart in s have op- 
erated the protosoan randi lor more 
than Lcn years, ' I'hey starlet! in 
1926 in n shed purchased from a 
shoemaker. Since then, l hey have 
expanded unlit today they have a 
complete biological supply house, 
with 135 acrt& ol land and ft main 
building 200 Feci hmg. Natural 
springs, lloving from beds id dis- 


in 

KW 


F.. i ! i ii. ci iT c nl 1 :\ c pro prii* fm i 
Ih-c uilLisLIjiI l^Lliir c! 3 , tiilhj-rlhif; l ■ v ■ 1 ■ :is \£j 

nl ail outdoor pool- Tile w--ruer 
s pc-e la 1 1 y suited lor protozoan cuhiLnzfS 




T>r. T. 3'j, Pow(fl5 -Si work ilk Hie- nnn*-b:i rpmn, 
wlirrn n:; many i L (H)Q lii iffcr bo^lu IJtfevirle 
jjrazinp r n ri [; r :: for li e ntsiiiile anltn^ln- Tl'ty 
tti (■>«■■ 1 • j snlnihEf! hiec i:i l3irqt; to nil! ivctjks 


■ytfj'ffi 

m 

mil 


-in 



4rr 

'Cp.i 

-ii-1 . 


G 



[ 

i p .ff S"J 

?«»] 


. sT ^ 

■ -■ jflL'-J 









THE SURVIVOR Vol. 5 


I 962 


THE SURVIVOR VoL 5 


ooking at 



Invisible Plants That Destroy Human life, 
and at the Same Time Make Life Possible, 
Provide Fascinating Subjects for Study 



Your Microscope 

By MORTON C WALLING 

} s 0 p u LA R SCI E NOE M 0 N Til L V DEO EM It 77 It, 1 931 


THREE KINDS 
OF GACTERIA 

He** urf! encmpFcjs 
of II10 Fhrni? q <? ii I 
lype? pf tncFcrio, 
os sten by fbg mj- 
^JOlCUpO. C,CJ dli of 

tligxn Fkis 

in Ci n y $ g l.'-tf I rifiani 


IF YflU! in &+r lj m-n n I is rt<iF 
■Ti !f <?d ■wihh ci 5ijbsi.iqn din 
pFiragm, ynu c^n imprg.vTsg 
ons tfmt *-il| liKiprpvi; l3i 
fini T(irrncirlC0 COndd-prciblf 


FiSTKOYING P L fo wherever they ctflm , yet malting 
much life possible, bacteria are among the most 
fnsoinating of alt the minute things on which to 
turn your m leroscope, These Infinitesimal objects, 
classified by science ns plants, are essential to innumerable 
forma of lire, For even white bacteria Are spoiling yur food, 
they Ate busy manufacturing chemicals necessary to natural 
Food production; and while they are causing the most deadly 
diseases that afflict mankind, they are preventing disease 
from wiping man from the fare of the earth, They are at 
once among our best friends and our worst enemies, 

Biologists liken them in respects to fiuigl. They are close 
relatives of tlic a I gee, Often you will hear them referred to 
op germs or microbes, Strictly speaking, however, "bac- 
teria" Is (he proper name for them. Although some diseases, 
malaria for in stance, are caused by tiny animals called pro- 
toznare, the majority of our most familiar and most danger- 
ous illnesses arc the result of poisons produced by bacteria 
growing in ohr bodies. 

For detailed study of bacteria, a high- grade microscope 
having a substage condenser and oil- immersion objective 
lens, and magnifying 1,000 diameters, is desirable. How- 
ever, it Is entirely possible to see the larger bacteria at 
magnifications of a few hundred diameters with the better 
grade of amateur microscopes, although considerable pa- 
tience may he required in preparing the specimens, arrang- 
ing illumination, and focusing, 

It is well to insert a warning lie re; Disease-causing bac- 
teria can be mom dangerous than T.tf.T., if improperly 
hand Fed. The pathogenic kind cause diseases like diphtheria, 
tuberculosis, and boil a. Fortunately, there are enough 

harmless bacteria available to make it unnecessary for tiiE 
amateur uiLcroscupioL to experiment with the dangerous 
uiicSl Because of Die possibility of unintentionally raising 
n crop of deadly microorganisms, you should not undertake 
Uie culture of bacteria unless you are working under a com- 
petent instructor. Likewise, do not attempt to make slides 
4 if bacteria from sores, the mouths of diseased persons, or 
other infected sources. 

Y mi carry with you, wherever voll go, billions of bac- 
teria upon which you can draw for specimens. They are, 
for example, in your mouth, To obtain a supply, scrape the 
iziside of your cheek or the surface of your teeth with a 

clean fingernail nr the broad end 
of a toothpick. Find transfer the 
accumulated material to a stide, 
to he treated as described pres- 
ently. Other sources of bacteria 
for Study 111 cl ode stagnant water, 
the water from hay infusions, 
manure and other animal ex- 
creta, buttermhk, sour milk, 
sweet milk (whether pasteur- 
ixed or not), and soil from the 
garden. Usually you can obtain 
a considerable collection simply 
by touching the tip of your 
Longue to a clean al.ide- 
TFie ability to see baeterlA well 
depends largely on the prep- 
aration yf mounts, particularly 




suetr 


Liquid eonloiliinri $ pnrdmG-ni can b*> ipftCid 
by i uhbiim il beliyeo-n Jw(j pliers. nF glnii 


2 Ancll»er v^ay is +<> smrai jt diFC-clSy *J1 O 
clean slide w!lh fho did of a wife Faop 


To Irill i ht? tEny planls. burn a tew dr a pi 
of qIcoIiqI ovrr them, d! il es-lrale-d belovf 


4 A stain ii applied with a rnndicinn drnppm 
la mat* the details ifarid out more clearly 


Several forms of bacteria from the human 

mouth, hfotc She odd eltainlilie pattern t .whSSE 

I' f f 

their staining. Some work oik sprnnd 

them in a 1 :■ I i 1 1 tUm ‘-‘II -’try. •■'•vr ■ ■ -|ga - 

glasses which Inter arc inverted and , v. 

m (Hi uted on slides. OL he rh mount them , 
directly on elides, and may <ir may not ' 

protect the praparatlou with a ''m-PT . ' ' •■ :0? 

’ iZI 

First of all, liave your slides and ' 

cover glasses absolutely clean. Scorn- " . ."' 

them thoroughly and wipe them with 
il finft, greaseless cloth snoh as n Turk- 
Jsh towel or some similar material 

Yrjim bacteria will he either suspended in a liquid, or in 
the Lotto (if a solid. If a solid, convert the material into a 
liquid suspension by dissolving' some of it in distilled writer, 
or in a normal saline solution six -tenths percent UMe-saJt 
solution in water. Spread the liquid In a thin, uniform film. 
If y ( iu are using the cover-glass method, place si drop of 
the preparation on a clean cover glnsa bring a acnnnd cover 
glass Into contact with it. mid immediately draw them apart 
with a sidewise, sliding motion. With a little practice, you 
can produce thin, even films, You then have two cover 
glasses containing the specimen. You can hold the ghiFisns 
in your fingers, although most workers who use this method 
prefer to hold them with cover glass tweeters. When mail- 
ing a preparation directly on the slide, pick up fi small drop 
of the bacteria -laden liquid with a wire loop platinum 
usually is used — and transfer jL to Lhc center of the slide. 
With the loop, spread it in a thin film. If Lhc slide is per- 
fectly clean, this will lie done easily. Let the film dry by 
evaporation. 

You are now ready to ifn the bacteria to lull them and 
preserve their form. There sire a number of ways of doing 


S A-flnr ririiii.y, u cover gins? mny h* added ,-vV, 

IF -desired, und sValcd wiFls Canada buls-atn i y ■■ '" y 


thFs, hut only l lie more common ones will be described. A 
widely used method is known as El am lug, The cover glass 
or slide 3s passed rapidly through the tip of a gas or alcohol 
dame three <n- four times. Bach (Gontimied ottpago-iSS) 


I ■ : .some HaMdy Accfessoitits ™ au#^-0Ut 

ffcjR -V.bLlPt MlCRtfSCOfE 
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■gtACE ■ 


’WihE seAl-:u ■ 


critic 
LE 


Ijitfyl' : wirlilng with tdfchfia, . ^ on m?D\ ■ ' • ^ ' = ■ .e Wr ,i. 

*•’; llli ihFfeb littilly.aloele taot* illos- ______ ' Gf*** • 

Ifttled 'here olso *tll pr^# to be 

tehvBntertl 1 .toll, islhtf fcirLda .. 1 

p! pimdleljl hiltt vitilpi ifiidyv J : ' 4fB -faikii&l - '■■■■■ ' -'Waitee* ■ 

wlif 1po|*:)el inn glds* handle, fo'tStdp* ' ’ 1 

• is tdacil lo^ trdliaUrrirty specl them ■ l*- ■ f 

K^SffSff±! ' 

seeur^lv. The sliflp’c subilagc dia- ' 1 SI2ES) 

i; or r ch^^fe-. ■. ... rfe' >;:. ■ : 
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and. according to llio way flip individ- 
uals aimnp themselves. 

There are several w r ays of Improv- 
ing the performance of microscope!?, 
particularly the amateur variety, so 
that they vv ill p roduc e sharper images 
of Fiueb things fix j? I. fllts^i: L bacteria. 
These will be summarized briefly, but 
detailed direct Lotus for j l I tcrli U par- 
l.i r: n l-ii r kind of microscope will not be 
given because of flic variety of micro- 
scope designs, The ingenious amateur 
cflei efiHLJy work out his own problems. 
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[lo collect dust more readily than when 
covered. For obae rent ion through r 'dry 1H 
objectives which are corrected for cover- 
gkiHS thiolcnesfl, as arc the professional- 
type instrument lenses. it Is advisable to 
use cover glasses over slides. When oil- 
immersion lenses are employed. It 
makes no difference hi the optical per- 
formance whether a cover glass 5s 
present, or not. The same probably 
holds true of most amateur-type mi- 
croscopcs where no correction luts been, 
made for cover jglafiseft. 


IACK or sharpness m microscope 
L lenses results from the fact that alt 
colors of light are not brought to focus 
at f 3 lc ramie place. This is particularly 
true of low-cos I: lenses, for to make 
the colors behave requires Ictis&r of 
high correct Lou and consequent high 
cost. The easiest way to cancel color 
aberrations Js to eliminate some of 13ie 
colors, leaving one that the lenses fo- 
cus sharply. This Is done simply by plac- 
ing el color screen or filter somewhere in 
1.1 lo light beam. A piece of colored glass, 
gelatin, cellulose film, or liquid In a 
gkLsa container, will, do, For most mi- 
croscopes, green or yellow' is heat. The 
use of a color Alter wiiEi stained speci- 
mens lias the added advan1.n.g£ of In- 
creasing their contrast. Thus a rtui 
filter used with blue-stained bacteria 
will make them appear blocker, Be- 
canoe you canoe! the affect of some of 
the light when you use fl color filter, 
it is necessary to Increase Lhe inten- 
sity of ilium illation. 

Manufacturers of amateur micro- 
scopes usually omit snbsLugC dla- 
plimgmS that would enable users to 
control the diameter of the beam of 
light reflected from the mirror. With 
a diaphragm, the beam can be cut 
down until it increases the contrast 
r i f i.i ic image and improves tbe depth 
of focus. You can improvise a, sub- 
stage diaphragm by fastening a sin Fill 
iris diaphragm, such as cine taken from 
a camera shutter, below the hole in the 
microscope stage, or by inserting a 
piece of fcheet metal with a hole in it, 
Et generally is not difficult to rig up a 
simple builder so that metal slides hav- 
ing holes of different diameters can be 
i nse rled iti turn unLil the beat hole si^c 
5s found, ft till another arrangement 
is a rotatable disk willi openings of 
varying feiz.c spaced around the center. 


T IFF, foregoing is the general routine 
of preparing slides of bacteria. 
However, there ore occasions when ad- 
ditional treatment is required, for ex- 
umpEe, In making slides of IjuE.Lermilh, 
sweet mllkj. ami other fat-containing 
materials. Thus, In Ike preparation of 
milk slides, smenT milk or cream thinly 
on a slide and dry by gentle heating. 
Fat is then removed by immersion of 
the slide hi xylol for about three min- 
utes, Remove the slide and Id: the 
xylol evaporate. Then Immerse hi ab- 
soiute alcohol for about five minutes, 
or until the milkincss has disappeared- 
After staining for two minutes In Loef- 
(kir's methylene blue, wash in water 
a rnE remove stain with alcohol until 
only si light blue remains. Mount, pref- 
erably in glycerine or petroleum jelly. 

if you have ji microscope well enough 
carver: Led to see living bacterial, you 
wilt want to try the hanging-drop ar- 
rangement, Obtain a hollow-ground 
slide one having fl depression ground 
or molded Eli the center; a clean; cover 
sdass. and some net role urn icily, Smear 


d rr. hander red tre fl^ 
i-liri ndlc-iJ Iduri uF wiic 


passage, for a. cover glass, should eo- 
nuire about a half a second, with In- 
terrals of a sen md or so between. For 
tl ticker supports such hr slides, allow 
more time hi the (kune. The glass 
should he heated until it is definitely 
uncomfortable to touch, yet the speci- 
men should noL be charred, 

A second method of fixing is with 
flaming alcohol. After the film has 
dried, support the slide or cover glass 
horizontally, and place one or two 
drops of ethyl alcohol on the prepara- 
tion, immediately touch fi match to the 
alcohol, rsciii allow the alcohol to burn 
away completely. When cool, the prep- 
aration Is ready for staining. Still an- 
other fixing method is* to drop the :il- 
cohol oil the preparation, and let it re- 
main for a minute or so, or until It 
evaporates. It Is el good idea to try 
all tlvree of these fixing processes, for 
the linrsl appearance of the stained 
specimen is mlliiouccd somewhat by 
the fixing. 


Y OU arc now ready to stain the bac- 
teria- Gentian violet, methylene 
blue, or fucltsinc, will eorvO for Ike 
amateur just venturing into brmteriol- 
ogy. The preparation and use of these 
end other stains were described In a 
previous article of this series tP.S.M,, 
Mfli'. 057 , page 70 ). Make stock POln- 
IJhfeir by dissolving each of the dyes to 
saturation In hirtety- live -percent ethyl 
alcohol. 

The preparation is how ready for ob- 
servation, unless you v.nnt to add a 
cover glass. In which case yon simply 
place a drop of balsam, petroleum jel- 
ly, <si- other medium on the slide and 
set the cover In place. Use a very thin 
ccjver glass if you intend to observe 
through :m nil -immersion lens. Many 
workers keep their slides on file with- 
out cover glasses. The films are durable 
enough to last for y«ars, although they 
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EXAMirflHG METAL W IT F ! A MICROSCOPE 
St! I f net mmlHiLftK his rl brass button li-Oi'lE irispn-nlct 

by means ul a leinitigri Ini v?Ttl«l-l]liiininslor »!■ 

tarhment. to liSVfft Pus jtrDRrt'si 1 | im I 5k Ij i np job 


V)lcniO$£OFt 

ruQf 


cover 
GLASS g 8 K 
fAOJU 5 r-g \ 
AOLE ) EJ ■ 


I LLUtl I MAJOR TtlQE 

on cae^dbqaRd) 


LIGHT 


I' * 1 J 1 L 
■■■ r f V 


SLOT TER 
GCJLl HEAD 


MlCOQSCQPE \ 
HOSE PIECE 


0 &J 6 CT- - 


oajFxrivu 


GLASS 


post 


Covcr--§te$s A-fountvig 


NOW TO MAKE A VERTICAL ILLUMINATOR 

If jmwt- micros cOpt has ail olijrctiwe lena Uid ”n be 
unscrewed from Uir Oibe, ycnl dl.Ei riff tip this vtTLl- 
tal illuitiLLiFItor for ex n min inf! ii'iis opn-ipie nLjt-rln 


t l! [ 1 1 1 through walnu! r 
The si i'i ntifrcmcnt of 
cells in a given ftpwi- 
liicn iil v. o(i(l produces 
n | Kill (orn thp.r is 
characteristic of ( Ji li L 
wood. Thus, if you 
are familiar w i 1, 3 i (lie 
appearam c of a pice c 
oF walnut under the 
microscope, you al- 
ways can 1 1 ■ I wit li 
cfrln in ty wild her .1 
sample of wool! is 
w;il mi I nr imt. 

Ytni can easily 1 cjIIol I samples of 
various I? Em Is of r a bind wo nils, in 
1 hulisnr « u cli well known varieties as 
walnut, mahogany, and inn file, ns well 
ns a great many <d l hi- rarer woods, 
[■'rum such samples you erm make 
mi Croat ope slides w I hi ill, when pn-n- 
jn rly labeled ami lilcil 11 way, form a 
leliahk: reference: ''library" that cmi 
he (i sc-i I for identifying unknown 
woods nl any time in E lie future. 

The making of such a reference 
slide is 11 simple operation. Soled, a 
small Iilock of 'masoned wood Mint 
h:is nr 1 1 boon stained, painted, or 
nlhciwise treated. and slice a num- 
ber of very I liin pieces from one end, 
A keen-edged razor blade can lie 
used; am! yon can make saMsfactury 
slices free-hand,. Examine several cjS 
'fie liny cliipS F and sided Mil: ones 
Hull show 1 lif grain sUtii'.fure mufti 
plainly. Try 1.0 include sections of 
three or four annual rings in each 
piece that you select for mounting. 


[Iftiiip; n itmnli iihctcj K cnpc in ^rccmoiL rl r i 1 1 i n |r_ ll 
is, faciistj oh n. Stilt That hl'j'.'tS with the iliill bit 

As Mie wood already is dried, you can 
mou Lit Hit sli' Oft immediately. To do this, 
drop a lilMe Canada balsam in the middle 
of a dean glass slide, dip (he wood speci- 
men irs xylol, and with tweezers lay it OH 
lop nf i lie drop of balsam, thirdly press 
the wood down into (lie balsam, LinliE il 
is covered lotnplcfety, ' I'lie object is to 
immerse the wnod without trapping air in 
iH cells, finally, lay the enver glass over 
(he balsam, and set the slide aside Co dry. 
Of course, if you desire, you can slain 
(lie wood wiili methylene blue or other 
dye, but most woods can be mounted with- 
out shining. Examine wood specimens 
by l ran am hied Eight, at magnifications of 
twenty to IUO diameters. 

Ere i ]i i mil lv, lEie craftsman who is work- 
ing with uncial desires to know how well 
a polishing or grinding opera linn is being 
carried out. IJis unaided eyes may (ell 
him; and again they may E&ive much room 
Tor don Fil. Etnl with a small microscope, 
Eie need never be mice Main. At fifty to 
1 Q(.) diameters, the surface marks on a 
piece rd metal stand out like Furrows In 
fl plowed field, Wlmi appears to Ibe un- 
iLiilt'd eve as a firillisint polish will be seen 
as si colled ion of irregular grooves and 
ridges. By comparing ihrj depth anil size 
rjf these markings, (l«: degree of polish 
can be delermined. In a si mi far way, bear- 
ing surfaces can be inspected, and bits of 
embedded metal or pits caused by cor- 
rosion i:in be seen. Metal objects can be 
examined for indicat ions <d m sting or 
ol her corrosion, and a hundred and one 
i:L hi |- useful observations ran Inj made. 

Since inelnE is opaffue to light rays, i( 
must be illuiuiualcd from above, rtofos- 
sional microscopes arc eipiippcd with vet- 
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licsd illuminators which send liglrl jays 
down through I lie objective lens, U> be 
rcflecFoil (bruugfi (lie same lens r i \ a (be 
nidi.il surface. Although you can tonstrurl 
ms effective vevlicsil Ellimiriiatdt by mminl 
in i? a cover glass or bil id mirror between 
iFitr objective 



S a m P I c q o r 

Lvchrcrl un (1 pr pig 
i ii i c ros c n p p, 
AIjuvc, n ernn^ 
j e c t i o it ci f 

whirr 1 1 i nr r 
SlLHJWing T-CJ- 

i ii duel mi H llm 
<T lv i a i (i »i h n - 
Iwrrn lAlt mid 
spi i up p;r .5 wtlig, 

li '{flit,, walnut ; 

ll.irk lssiGS HTG 
med li I In r y rn y 9 



A linniE mnSnilyhlfi ten* fl r t n flit'll to n, ]nllw 
r ii ; j | ;i fry vu|(|j ji Ej-n 1 1 -fl i'd -sjnc ket tripcul joint 


find eyepiece nm! arranging a hfae in Ihc side 
n[ Mlc mounting fur light In enter, most shop 

I ns-poctions. can lie marie wit Ft light coming 
sit ail angle, from a source above arm! to one 
side rtf I lie singe. A small automobile sfifUliplit 
operated by a c, a i I n b!v transformer or ! >;r II v i ■. 

I I hikes a salisfar t ory iFtiiininatur. Tl is j ^lACt^i 
r-i.i i lint (he brightest f-| - n I is focused on Chr: 

1 1 irh I sqieciiruMi, at a point dirceliy below (be 
ohjcrlivc. 

One of i lie drawings shows the coiwtrndion 
of a verlknl iFFiiminulur fur use ss'ii 1 1 1 .1 micro- 
scope 1 lint lilt 15 an objective Fens 1 hat rati Fir 
unscrewed from Mm mkrnsropr lithe. 

IMebils resemble woods in Mm I limy Have 
r-FiaritclerisI k slructUHS. These rryslnllmc 
sf iLirt lejt.s arc- used ill uifttalhirgkril Inborn- 
loiirs for identifying, unknown alloys, for de- 
termining ilm effect, of hr-Jit 1 rent mcnl S, And 
for learning other inner secrets of mrbds. Al- 

-li 1 hr home craftsman usually tinea not 

find it naressEi r v In go into (ho cryslalluie 
structure of alloy sLeds and other mdals, ihe 
amateur microscopisl who is also a metal 
worker may find it interest! he: to know how 
Flier i mens eh e prepared for microscopic c*. 
arniiiai ion. 

I jMRST, it Is necessary to give Llie melaJ lu 
1 he examined a very liii:li polrfll. This ran 
f)E done by grinding tltr specimen rial with a 
fine-graiiicd wheel, honing it. uji IliF-L a rough 
nnd Mien u line -grained razor hone, jmlfchirig 
it with siicce-Mecly fmc grades of abrasive 


Ihi wrier, and ending up with Optical rouge; nr 
some other polishing agent (Fuel products 
FcralcFieS smaller in diameter than the length 
of n ligFif wave, Polishing powders arc held 
in 'daps .’ 3 made by larking pieces of cloth (o 
id neks of wood, moistening (he cloth with 
water, and Sprinkling i( with the abrasive 
powder. A different lap is used lor each grade. 
After n polish is produced, which reveals no 
deep or wide grooves when examined by the 
Jilif ro&copftj (he; jnd a l is ready for el clung, 
there ore a great many etching agents in use. 
1 'Iu’SO icH-lorlc .1 iiii^luru OF ammoEira wilier 
and liydroueii |i<iHiHidi', hu 1 1 , i.lff ^ 0 , . c 1- 

mil solnlion of silver nrirate in wiLles', for 
leail-liii alloys; ei two -percent sotnlion of ni- 
iric acifl, for cnsL iron; Concentrated nil ric 
arid and ammonium ymi sulphate, fur steel, 
picrir acid in metlianoF, for steel; ccpial purt* 
of hydrndiioric acid mnl water, for revealing 
frarl utcs in Steel; and various ccmrent rat inns 
of nil lift miiE in waLer, fur Stock 

After the oLeliiug solution has acted, wash 
ihc Fprcinirn in er, :tnd, Ef an iron alloy, 
Mi ^ it osrtipklfy ns puFsiijlc, in order to avoid 
oxidaLion. rCxariiino il witEi I he n irl of a verti- 
ril illnrnnialnr, if you liave 0110, OtFierwise, 
arrange iliii |if,Fi( fo licit ii srrikrs M:i' r -jifi i- 
inerc es nearly as poFslblc at right angles, 
ftliimte ft nr 1 . 1 1 res 

in sLh'I, crEpper P and various oUter metals 
can Fie examined with tFie FEiicroscu|M; at mnrl- 
1 ‘ 1 'ii.te powers, IJs-ually, Such liny cracks in 
steel i an lift revealed by etching for ten in 
twenty minutes ill u half-and-half sohifcioEi of 
liyrhochlorir miii and water. 

Tin.- edges of siirli tools as bribe hits, carv- 
ing chisels* nidat engraving tools, tiny rl rills, 
rii^or blntlcs, actrl a Fin^l «f nil ligr cutting 3 n- 
slninienis i;jin he e.njLmined easily with lliC 
aid of a. nilcroscojvft. Usually, si mngiulirai ion 
of ten Eo fl f < V iliiiniel rrs is atlcH|rifil<'. 'l l 1 n lonis 
0:1 11 be i lli.i siiina I t-d Fiy light foininr from l)c- 
liiiid lliftnl, SO that MuHr edges Are feen in sil- 
hoocLlft ; or they can he illuminated from 
above or at an angle, fiu Mia! sen face dctaiFs 
near (Fie cutting cdpe are Sftftii 11 is host to 
n^e both I'll el hods when psissihle. 

in the hihoraloric? of automobile manu- 
Micl ureas atnl oilier Concerns using eellu- 
Insfl Jjicqliers or [laiiiEs, microscopic cxamimi- 
Mniis an: niaile lo rlcicrttEillft Mic wear And 
wen 1 1 rering properties of E f*o fmisbing mriEe- 
rinls, nml to etteeli iFielr uniformity. Ejeomi- 
nalioil of a pninied SlirfgCC afier it llAS hern 


in use fur a time may reveal sui prising facts 
n bout its cumlii irm. Jt might look perfectly 
Finuoth and till Ad to Ebe eye, yet be shown 
by I lie mkrcESCujic Let |jc brokerl Up by A net- 
work of fine cracks llisri render it worthless 
as a protective covcihie. 


diaphragm 

{ - 
l AMP OPJCCT 

/vj) 9 b(;" 

i - 1 f I '~y J ---. 


5 CP.EEM 


/ 


CONUFnSFI? 

LF.NS 


HVFriFCE; 

OR OTHER 
projection lews 



Vmir enn Fin i,ipcrl as fl projector by 

ncliiiiR 1 Fi c olijnct in Ihc position sFiowsl here 


A not tier importmit incUksIml use for mt- 
emscopes is in limking precision mcasn remen Is. 
Pi n FcssiouAl-tvpe inif rfksco|>es like those fern nil 
ill A well-i i|iii;i|ied biology lalmraloiy can hr 
j provider] with Fpccial micrometer eyepieces 
ftilh wFsicIi accural, n nirasiirentcriLs of diant- 
cters And leugllis can lie marly. 

Thu amateur microscope can hr eopverted 
into a crude lull effective measuring device Tor 
small objects by mounting on its singe a nm- 
ebiiiist's nticruniL'Icr 131 SlieFl ;t way (fiat LUtu- 
Lisg (lie microiiictcr Screw moves Mie object 
Falcraliy. One possible way of doing this is 
ITEmfI rated, 7 hr ohjcrl Ls SupporLcd by a iilal- 
form of sheet metal that moves =iflci\iHc 
againsl the jicMilh of tFie micronicLcr. r f'he 
a mini 11 1 of niovcmunL i:; read Oil the Hlicrcuu- 
clcr scale. 


I 'L' IS rnecssary to equip (hr mk n r n | w cyr- 
L piftee with a marker 1 hat is set at Mtc point 
on 11 m nbjLYl from which nicnsurcuiciil is to 
fie marir. J'liis marker Call lie A l>ristie from A 
rainrl's-tntir brush, cemented with a drop of 
bnKani 11 1 n puinl in the eyepiece when* a 
sharp image uT tl wilt la. L seen ; or it run be a 
strand of s ] hi U-r web. TFiis point usually is in 
the plane rd 1 be diaphragm in ihc eyepiece. 

Suppose you Lire Jtoihp to meaFure iiu? cl is. 
t.mcc between two holes F11 a piece of 
met ah Lay the piece on Ihe movable: stage 
plat form and move it Until the center of one 
hole is directly beneath rile cross hair til the 
eyepiece. Note tFie micrometer reading. Then 
liirn the iiiiftrcmietftr screw to move tF>c oEijcrt 
until the other Picle fs beneath Mm liair Make 
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filmLliiT rrafti.ii" "i'he difference between Si 
fin- fini( indicates I hr distance between 
i.lie hole?, in 

(taiiFandlhs or ten thauFamlt h& nf nn inch 
Recently [litre has nppeai ed ma the mnrkeL 
a micrometer, made of east metal, that retails 
fesr twenty- five cent? w Ms. It can he cem- 

\ *-!■■■ 1 ink. ", ■■ ■ : i ■■ ■ ■ r ■■■:■■■ 1 1 ri 1 1 =■. i ! i ' r i ■ f fa : - 

accuracy, although not a& durable nr oF as 
great range ns a larger and more costly instm- 
tnetkt such ns machinists use. 

A MICROSCOriS With a cmw-lijur eye- 
piece run l-i used as a fi i | -i - i bn 

reading scales divided infr-. small fi jlci E< v|h^ of 
nrt inch or tpsilliiii.cl.ei' . M agnilii ;i linns nf rai- >> I - 

crate dep ree, kiv ten to twenty diameters, are 
employed. 'I'lic field slmuld Ik: knee enough In- 
enable difference in engraved tines to tie Seen. 
r X iio niiriwojte !S m-nunlrd so (tin I i! can he- 
focused on a scale that is attached to the mov- 
able part ol a mad i i tie, or the scale can be 
lived and lln L mil' [Tv-copc inoviible. I Inc- lhe 
micros C 01 >C might In: fast rued In a hdEsc bcrl 
.ii id focused on n scale nlLacheil to a clunk 
mounted on tlie t liistock spindle, io mensure 

I In- Mr pi I i ff i link- I ii -i • ; ■ 1 I in work held 

on the faceplate ; nr the microscope rmilft he 
mounted on a drill press and focused on a 


scale rdtached to (lie spindle housing, for 
prcci don (1 lilting. Aimlhcr ajipliiaJiyn is to 
mount Lhe microscope on a lathe carriage and 
focus Ei on a scale fastened to [be tallstock 
or other sladoiiory part, fur precision (timing 
when (hcie f& no Calibrated coriiape feed on 
the lathe. 

JCvnl the miern projector has invaded tlic 
Workshop. In hundreds .if industrial planis, 
such Lnslmmeiils are used Lo check I lie cou- 
( 0 U 1 S ol gear trrlh and screw I breads, rueas- 
ifii k tin; sire and shape nF small nim liirie parts, 
end air being wo-ri daily l.o do a LhnusanJ 
and fiiio other things. 

Such instruments, called contour projectors, 
consist nF a inkroscopc or projection lens, a 
source of illuminnl inn, a screen, and an nb- 
ject Ii older. The nhjvrf In he projected ran 
he mounted between [be lamp and Jin; mirro- 
stope Jc ns, just as a standard slid? is placed. 
A shadow image of ii Lh thrown, on the screen, 
when- n char! can he placed to im Hade how 
well the object conforms lo Standard ^weiJl- 
cn lions. 

A simple vertical ilhiminittor is provided 
fin use with such instruments [or throwing 
light vertically on lhe surface of polished 
gears or oilier metal pm Is. This illuminator 
consists of a shcc( of clear glass placed at an 


Stifle of forty-five degrees to the surface of 
the object, and a light source mounted shj 
1 hat ii_ prnjcds a Ijcjmr against tire glass, 
which in turn reflects il. to lhe object. 

^pILK AMATKUK mirroFcopiFt can rig np a 
1. useful microprojeclor for throwing images 
of screw threads, gears, tool edges, saw 1-reih, 
and other small objcrls cm a sereeo where 
they can tic insisted in magnified form. The 
model maker will find snrli a device useful 
for producing miniature parts that are c^act 
scale models of larger parts. The part is 
drawn, in enlarged Enrm, mi a sheet of paper, 
nrnl used as n, pattern to cheek the shape of a 
smaller Jin n I d of (be part, whose image is 
projected on the -drawitiif. 

The projector ran lake a variety of forms. 
A simple arrangement is ( o mount a light 
source, preferahiiy a concentrated- filament 
lamp such as an automobile headlamp oper- 
ated by relay .trauslorioer, in such a way LhiLt 
ils-beam illuminates an object placed ott the 
ai lit mscojTC since. 'The lowesl imivec of lliv 
111 ic roseo j NS usually in Sufficient. The bra to 
can be directed against n grmmd-glasa screen 
Foppnrreri above the cy-r piece, against a sheet 
of ii’hiie paper, or against a mirror which rc- 
Jlrils it on n sheet of while cardboard Of 
pn|n:r. 
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3-7424 

8 25 

9*5000 

13-^5 

350 

40303 

8*50 

9-7879 

3 3-50 

3-75 

4.3182 

875 

1 0.0758 

T 3-75 

4*00 

4.606 1 

9.00 

10.3636 

14.00 

4 25 

4.8939 

9^5 

10.65 *5 

14.25 

4*50 

5.1818 

9-50 

10,9304 

14.50 

4-75 

5-4697 

9 75 

1 1.2273 

14-75 

5.00 

57576 

1 0.00 

* 1 5152 

1 5-00 

5^25 

6.0455 

10.25 

1 1-8030 

15-25 

5-50 

6-3333 

10.50 

1 2,0909 

15-50 

S -75 

6.621 2 

t 0*75 

12*3788 

1 5*75 


Miles Knots Miles Knots Mites 

12*6667 j6.oo 18.4242 21*00 24-1818 

J-Z-9545 16.25 18-7121 21.25 ^4-4697 

13*2424 16.50 19.0000 21,50 24-7576 

*3-5303 *6*75 19^879 21*75 25*0455 

13*8182 17-00 19-5758 22.00 25*3333 

14*1061 17 25 19.8636 22.25 25*6212 

* 4*3939 *7*50 20.1515 22.50 25*9091 

14*6818 *7*75 20*4394 22*7 5 26,1970 

14*9697" 18.00 20*7273 23.00 26-4848 

15-2576 1^*25 21*0152 23-25 26*7727 
r 5*5455 18.50 21*3030 23.50 27*0606 
15*8333 18.75 21.5909 23.75 57*3485 
16.121 2 19*00 21.8788 24.00 27.6364 

16.4091 19*25 22.1667 24-25 27*9242 

16*6970 19.50 22.4545 24.50 28*2121 
16,9848 19*75 22*7424 24.75 28-5000 

17-2727 20-00 23-0303 25*00 28.7879 
17.5606 20.25 23.3182 25*25 29,0758 
17.8485 20*50 23.6061 25.50 29.3636 
18.1364 20.75 23.8939 25.75 29.6515 


Tub!# Allowing EFdQt* Rfiducmd to Mile*. 


A mmUrnl mlie or ktjol la G.08U-27 ft-t-t, 
Knr I hr hrnrllt of Uio^o who uro luteresUMl 
In tho of RiiHhitf enift of nil kiiidH. 

tHo Motor litmt I1115 compiled a tiibto of 


rumly referonoc I11 whioli U10 vnrloun ntnn- 
LM'r of knots rtro mlut’otl to land niUoH* Tlio 
trthlo will Rfivo n lot of figuring whlcli would 
ufhorwijjie he necefnary* 
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ROSCOPli 


This Article Tells Yon How You Can Capture 
The Illusive tl canty of Tiny Objects Seen 
Through Your Magic Lenses, Employing Them 
j As Models for Novel , Striking Decorations 

By Morton C, Walling 


POPULAR SCIENCE MONTHLY JULY, IPJ7 

you discover H pro in- stance, Hi At you jinvt 

tsing subject, it is a (be job of finding an 

simple maLlcr to mike unusual background 

ii drawing of it on ;i design for use in si booklet, a [jarty jnvfin- 
piece id paper. 1'rom Imn, or some other place vdiere the design 
l his bjiKii; pattern, you will form n foundation for lettering and 
inn develop the re- pictures. pet out your col Feet ion of slides 
i|uircil design, just as and examine Hieni for png&ihilil tes, 
you am employ a For instance., consider & group of slides 
drawing of a iulfp as showing cross sect ions .of woods — white 
flic basis for a deco- pine, walnut, mahogany oak. linlargcd 
r A Live motif. in A hn mired diameters, [lie network of 

When (be micro- cells and duds tortus a pattern as bcau- 
scope is coupled will) lifilf ns (hn( of fine Face. The Same holds 
a camcrn, the poSsifjiF- true of slides containing groups of hairs 
flics of making use of and textile lifters hi cross section. Most 
its designing abilities people probably would not recognize tliese 
become even greater, things iF fliey Saw them in (he form of 
There are hundreds of pholograplss or reproductions, but (be 
ways in which you patterns are interesting enough Lo enable 
in | eli I; employ pliotm them to stand out on their own merits, 
micrographs in deco- Have you ever tieen fascinated with 
iaIloil _ (how patterns Mint seem t.n change their 

Suppose, for in- shape or perspective white you look at 

(hem? The microscope can produce them, 
i serve as a designer l no. Obtain an oyster shell or some other 

ynit have occasion shell I hat Jins a mol he r-of -peart lining, 

it pattern for a wall \V;ish the pearly surface (iiaet'e) (borough’ 

r, table Lop, or any- ly, jind drop on it some liquid collodion, 

i you want to Fc.vc ^ 


p^TTmiis FOR 
DRESS GOODS 

Design? I'riiOfd fin 
flceSS jiocihIs nTlcn me 
I h5.pl red Fip niitri>Hen-p 

ie citijffl^ -f.fi (li ns llir 
fHUn(j>-5{ nff h Rrninn 
pfiifvvu jiI- 3-c 1 1 a-s sce-n 
loiAtr pf> I ar I roil 1 1 Flh t 


I N YOUR ex.pl oral" ions of (be wonders 
of (lie microscopic world, you must 
have paused often Lo niarvd at the 
- sheer beauty of sonic pattern dis- 
closed by your inn^ic lenses. If nay have 
been Ihe symmctricaF cell structure in a 
cross seid inn of a woody plant stem, the 
fantastic outlines uf some liny animal, 
or Flic geometric perfection of crystals. 
Have vo u ever thought that l hose mini- 
ature HL'i works of nature migFil lie inagnb 
lied lo serve as decorations, I [‘riding their 
beauty lo practical objects [lint we use? 

A 5 a matter oT fact, artists who design 
such Ihiiigs as printed dress goods and 
w'aFI paper frequent ly are influenced by 
the beautiful pal Lems that can be seen 
only with I he mil msropc. browse (FrmUull 
(he dry-goods sort ion of a department 
slorc, and you probably will come across 
some pe rente or -of her printed material 
lli;d. is covered wi[b modified diatoms. 
The wall paper depart men! will make you 
suspect tha-l some of the nUists have been 
looking at crystal patterns or other objects 


™ plKjlijcnif rugraph *1 QtW oF 
tin; |>lie1.0Er9l>Fi3 oil rh-ls pstFre. u-siin; 
tlur si lisp k se[ lif 1 pkUi ffd n[ Uic 

LeU, ri i ■. ■ 1 you will R<Sf an nrfftnH*- 
Hh^-nt af dots aw liable far decui futon 
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which you mu f*ei at I tic rlr lfk si me; or 
you cEin dissolve some celluloid in nce- 
tone r <i produce a simllnr material. 
PprC^d the rollodirtfi OUt in :1 lliiii layer 
and let it tlry, Then strip the film care- 
ful! v from the shell nod mount it on a 
slide, 

When yoti examine rl wflPi yui.it uiiersi- 
sco[>c f you wilt find Clint (lie collodion has 
received the impressiori of [he liny r i dyes 
or folds that produce the beautiful i r r- 
descence of pearl. Make a plioloinicro 
rrr r»] ill of the Him, adjusting ike Eight care- 
fully to bring out the folds, (laze aL I lie 
pci nt steadily and, if the liKhCing is cor- 
rect f yon will hr: surprised to see the pal- 
tern suddenly flop into u-verM.'. In a 
similar way you can make n reversible 
pic (ore of l he oilier si it fates of mussel 
and oilier shells that arc made up oF little 
hexagonal Eil in-: ks of limes! one. 

A design suitable for runny 1 suck ground 
Lises con sis Is merely of a network of 
I i 1 1 1 s , some! Fling like chicken wire. Again, 
the sea shell can help you. ,Sele< r a mussel 
or similar shelf, and break a piece from il 
Soak l his in weak muriaLic (tiydrodiloric) 
add until bubbles; reuse (o rise From u 
This dissolves out (fie lime dr push, I ear 
iiig I fir membranous partitions between 
cells. Properly focused l»y ibr microscope, 
(Ills nelwork forms au ailractivi? palteiti 
(ha! enn bo shown in a phot omit: rug r i s>Fi. 

If you do llnl widi lo tec I hi pullin' 
;is i! is. ! race over the principal lines willi 
India ink. am! 1 lien bleach out (Ire iihuec, 
A suitable blench consists of a solution 
made by diluting tincturr of iodine with 
about six parts water. Soak the print in 
il until the image Ims i mtied uniformly 
brown, or disappeared entirely. I'hen ir- 
ntovc [he iodine and (he remaining Eruces 
of 1 be image by immersing Ifie print in 
ordinary hypo filing bath Wash and dry. 

Peril ups your decorative problem mu 
si?ls of working out an aUrftc(ive ;iml mi 
usual border fur a pin: lire, for a band 
across (lie cover of a. book or folder A 
pholnmifrograpli of one of Hie fdgay such 
as Spirogyra. may serve youi purpose. 
The orderly row of cells, cadi almost ex- 
actly like I In- ij'Iiit, produces the desiied 
border effect. 

Another way of developing an nil eves I - 
lug border is to arrange st scries of images. 
Thus you cnci make an attractive design 
by printing m drawing n number of pir- 
huos of a diatom, ;md tir ranging iii, ;n side 
by side. Likewise, the linages can be av- 
langed In Fiji m a slun shaped padurn, oi 
a linos l any other shape you desire. 

Diatoms iilrmc oiler almost endless pos- 
sibilities. Designers have used them m 
inspiration for a great variety 
of pattern*. Many dinloms are 
in IhemseJves so IwaiitiFul in 
form [haL no human ailis! mn 
hli pi five upon them. Makeis 
of diatom slides sometimes :n 
range l he liny bits Of glasslike 
silica in idlracrive patterns. 

Pbn- 

loinlcroiiriiplis of s«<h pattern urmigenu-nlF 



MOTHER MATH JiE 
AS r>ES Id N FtR 

A <■ 1 0 "5 PRUliijn l':i 

WODel 5? till. I ill I|1 1.1(5 l :l eh«vl 

ii i i'll- 1 l 'i p in if rf’s-c tjjhu . uii- 

Mrgcft, and I raced In red 

juft , makes nn allraclivt 
ClJV-fif ■l-C5.Jf!i'i tar Llit Oil 
5 ncO<:l>i70lt ar -+Cr';i|il'onk 



(itniS bclwcni- I i mistime (ilotfis 1 ! in ,n ncn shell 

inn lie used in decora Lion. Pollen grain? , in - 
Sfil reel, and other small objects whose 
shape* make them beautiful cm he used in 
■'F-pnily^ decorative schemes suds as llio&e 
employed for With piuwr, (In -. goods, or hook 
covets. 

S|H'A'kin j? ikt Urwk f^verftp lien? is nil i<li“L 
I Inti voU might lind ura-lltf for such tilings an 
muebrmkF, scrapbook*, and hi mu's: Vflli arr 
[ziTinji 1 1 » make. for iuslmirr. a Wlftny note- 
book, and want an appropriate cover. Wlnat 
ccLdd lie moiO logical Ilian a pliotomicru- 
grapli of fiji ii i hoi finical ‘-itlijccl f' iN.-rluips 
(he cross secLlon of a flower stem or a leafy 
tmid, nr Hie membrane from a bean COty- 
Ififnii Main rd -.villi Lorffler's nwlliylcnC blue, 
would Ire Fiii l able, 

Whatever the picture yoll choose, print H 
on a dull-?urfnCftd pa pH'. There is aviiihiNr 
;1 lypc Ilf photographic’ i taper intended for use 
in printing maps, papes for salesmen^ catft- 
1 , 1 1 .-- , mid mi 1 1 1 rl 1 1 . Il is a thin paper willi a 
Inal surface coaling lhat will not break easily 
when bent. 1 hie i? ideal Tin ccwit work, Aft- 
er (he [iTint has been washed and dried, glue 


il securely lo (be cover, which probably will 
be a sheel ot Fliff cardboard. When the glue 
has dried, give ihe Fiirfnr-r of the photograph 
a coat ur two of dear varnish or lacejlicr, (0 
protect it, Any lettering should he added 
Indore, the viirtttFh is applied, likewise, if 
you de.sire to color l he photographic design 
with water or oil pigineidF, do fq before 1 lie 
filial varnishing. 

Instead of covering tlie entire surface nf 
l lie hn eking male rial with n photograph or 
croup of I hern, you can apply a single print, 
in the form ot A Circle, rectangle, or oilier 
sha|>c, anrl Vhrilisli it- far iirotceliori;. U?41 0 
good grade rif glue for sncfi work, tine of 
Ihc most permanent IS Stainless ^ rascin glue, 
wliicll is waterproof after il dries. Liu liber 
cement Ciin be nserl for leniporary work, but 
is not rrcuhinicml'Wl when I lie jrib is expect- 
ed to last several years. 

- f '| _l ill". prcsenl juijuilnrily of photographic 
1 mLuals lor rleenration suggesls llie idea 
I Ind phot omicrugraphs might lie employed in 
in me instjina^. Thus, the walls of a biolngi- 
HTil Itthorat ory could lie papered nr iunndnl 
willi pliolomirrograpbs 'd Ijiologiral suh poets, 
irl ii Hi. heFidr-F fjeinu drturative, would be in- 
filrurlive as well, ^ucli pliotoimirals arc sim- 
ply gn-ally entarged phnlcigraphs hung hki' 
will! pajwr, They e^n be proLccled by a 
transparent varnish or hc-fpior rnnt when 
nercFSO, ry . ¥ rpciucnt ly 1 1 iv tm i rals a re jli ra hjun l 
in panels, rather than n$ ft cover for (he en- 
tire willi. 

And so, in l lmsc .and a lluulSund r>ttier ways. 
plinLnnncrogrftphs and drawings hjF inicrngrop- 
ic ohjwls Om serve (lie world of art os well 
il.:’, (hat of science. The applications of such 
designs are limit erl 

only by I lie i magma I irm jmel ingenuity of UiC 

pooplc using them 

In general, microscopic objects that are, in 
thcuist-Jj-'CS, iJllCrCStlng ill form make (he fjcst 
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designs. ' fi I nr pin n L world offers sonic of l lie 
1 1 ii i: ; L promising rand mnsl easily prepared iua- 
Si fltlj ily 1 1 ■■■ fliciilg l bill 'fictions frmu ;■ 
leaf, sLCKl, i L?;i r hod, rir flower bud, yon run 
obtain grfiill beauty of Form. Although scc- 
l ions ail will! a precision micro lei me nrc the 
bttl,. you Cnn do very well willi a. ntjinr Made 
;ii nl :i ivhihhIi' 11 ■ I ■ 1 1 1 ■ |, ■ r 1 1 _i r I'lin k., <>r .i simple 
ha 1 1 1 1 microtome San! ft sic ms 1 1 OtiUfinlly are 
easier [r> cm if braced by inserting them l>e- 
tween two grooved pieces of petalo, enrrot, 
Cork, rtr oilier firm bill easily silted mstlcThd, 

1 7 OK modernistic patterns, 1 lie crystal world 
offers many ^ujyccsliems, Dissolve some 
l!p:- f v>i salts, oop|:n sulpliatr. liim ,v L i nr al- 
most any other crystalline PUltSKmcc in war in 
water, place a drop of it in llie middle rhf n 
clean slide, set iL aside to <lry r atitl yml have 
a beautiful work of art. if ynil are Seeking 
SUggrel ions fnr color harmony and cmitinsr, 
examine llie crystalline ]KiMein by pola listed 
I i-c.li t „ as described in a recent installment of 
this series (l\S,M., Dec, M.6, p_ ^2). The only 
difficulty yon will iiave is in reproducing (he 
marvelous, colors with ordinary pigments, 
ikynijmetit cap! u re of such colors can lie 


m ole only with the aid r»f cnior plmlcigrapliy, 
Not I imn ago there was LnlrnrLuccd to the pho- 
tographic world a new film Hint reproduces 
color with amazing fa ills Fulness II is excel 
lent fnr milking tin turn I -color records of coU 
i trod in ie rose o pic object?. The single colored 
transparency obtainable with each exposure 
ran lie used fin making a duplicate nopal ive 
from which any number oT hlar-k -and -while 
Co] ties Can be printed. Thus (lie original color 
picture dm preserve also llie form, and make 
it available: fur photographic reproduction In 
tlEshmifrrl quantity. 

I rt (he sands of 1 1 1 r- sea yon can find ob- 
jects whose beauty suggests tbdr use ns Jir- 
i i-c s’ models, Scrupling diatoms arc, of course, 
among the most beautiful, Near tile surhee 
of llie ski in warm climate? yotl will firtd 
i id in I aria ns. lvlmse liaskelliki,’- sir elr-t oris, Freni - 
tngly span from the finest crystal, ought 1o 
provide inspiration for designers of gtoss- 
iv a to and jewelry. Among the grains of sand 
found in spnngeS you may discover tiny fora- 
minifer shells — microscopic sea shells n-ttcri oF 
great beatify. 

Some of the microscopic, shells exhibit a 
curve I lint K according io ail authorities, 


among the most beautiful forms in nature, 
Jl Is known, by various names,, such the 
"curve of gtowllr and t lie "Greek rhythmic 
curve," The boundary Fine between the spiral 
layers of a chambered nautilus, or even of 
a common snail shell, is in the form of Ibis 
magic curve. The animal inhabiting (be shell 
produces such a curve when it increases the 
sine of llie Flicil nil limit changing ils shape. 
'I he rhythmic curve is employed widely In 

dvStgll :irid composition. Vr»U v,i|i Si'C it Ul 

ifsc decorations on Furniture, fabric?, and ail 
almost endless number nF other articles ; and 
you rail detect il in (he composition of 
] mill lings and phot og.ru | >1 is. 

A LMOST every object upon which you 
turn your microscope's inquiring eye 
might 1m used as n pat torn for a design— -t ho 
stales, on insect wings, the mosaic of lenses 
in the eye of llie liec or fly r vase-shaped spore 
pods of fungi, 1 lie .snail's tongue, which you 
can obtain by boiling I be entire snarl in lye 
solution — these and a thousand and one other 
things can serve as ym.ir starting point Mr 
something new and sinking in llie field of 
decorative design. 





Lxnnfi A lade from 7 in Can (jives Coo / , Con centra led I Jg fit 


TjmTU I It: simple lln can lamp il ps- 
^ * I rated j yuU cun give your microscope 
slides ilhmiiuat ion liial is colli CUE I <U cd ill 
n relatively small spuL and From which 
(he livid ray? Iiiue iK'Cm removed. 

M on ill a jimcolain lamp sm'kel in Un- 
hid blip of on empty coffee ran, running 
(he wires through a hole in niir shir of 
1 he can, cut a hole just large enough to 
fltxuniiiiodaic l he hullmus part oT ;i imiiid- 
Ixdlcnn 1 nbd rat Inv Jl;i?k of 200 or 250- 
luljic-ceriiitiidei r Vx\ placing I he center 
of l fie hole a lift It. tower Ilian (lie fila- 
ment of a twenty- five oi forly-wntl lump 
screwed iidn (lie socket. A few holes 
punched in llie side ”1 the can nppnsilc 
the Eliish icjieoitig v.ilf serve as vetdilalors. 

Wlieu the lump i> in lie used, fill the 


flnsk with waltr oik! cork it 
with a wad uf c<dlon or a slop- 
lier with a hole in ll to permit 
expansion of I he liijuid. Copper 
sulpliate added to the water 
will make the illumination more 
like daylight, and I he flask also 
can ho used for holding liquid 
filters. 


COrFEE C AN v 


VEM1 


STRAP 
CLXWe 

VATER 

seme 


tUHRENT 


YENT 


ismnon 


HOW Tint TIN-CAH 
3. AMP TS BUILT 

A gEassi Rask. niountcfl 
in mi- 4»|wnLng in the- Inn-ip 
hnuninjj fliiil Jit leg wilfl 

w.-itcr nr a r -lor cd 3 wl is - 
tiou. reels Pint -rcntccis- 
I rates iFic Liipit c-0-rpiii=fi 
hdiv. 1 Ii n 3mlh net imiilr, 
Tlie [i liotuft ra plis skou' 
hew Uic coRer c^ti is cm. 
Ulc lamp serlte-I mounted 
Ln f!, and ihe fla- 5 -k be- 
in c filled with !iipii<l, 
The di awin[r il! .i r.1 : tics 
tike lel-uc of tlic Olltfil 
3 h<J tike way it ttpcTotett 
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Simple Microscope 
Lamp Gives Wide 
Range of Light 

Bj H. j. Sex row 

Popular Science Monthly — April 1534 

A N EFFECTIVE noicroscope lamp, which 
has an adjustment for various light 
intensities and a choice of numerous Light 
apertures and several color tillers, can be 
built from the base of a burped- out radio 
Lube, a met ill socket for the tube, ,-in adjust- 
able carbon resis tance, a ] 0- volt bell -Tinging 
transformer, a 6.,3-volt radio pan el -lighting 
bulb, a screw base for this Lamp, a piece of 
transparent celluloid, small strips of va- 
riously colored cellophane, a piece of i/16-in. 
strip brass, a 9 -in. piece of Y<\ b>' 3 i n - hard- 
wood or bakditc, some insulated cEectric 
wire, and a socket plug. About half a dcraen 
small bra?S bolls and. nuts Such as arc used 
tor radio work are ?Uo required. 

The piece of hardwood is cut inlo two 
parts. These are fastened together with 
three screws at tight angles to form a sup- 
port for the lamp. The support, when assem- 
bled, pi ust be of such dimensions that it 
will just Jit under the microscope stage. To 
the upright part is affixed the radio-tuhe 
socket, the screw base for the small lighting 
bulb, and the necessary insulated wiring tor 
the lighting circuit. The adjustable carbon 
resistance IS fastened to the base by means 
Of ^ brass strip, and connected in series in 
the lighting circuit. From the Strip of l/l& in. 
brass )S formed a ring to fit ibc metal radio- 
tube socket on the outside. This ling is 
drilled in a line around its periphery with 
various holes from 1/64 in. or smaller to 
1/32 iii. or larger in diameter. The socket 
itself is drilled at sis highest point, imme- 
diately underneath Lhc opening in Lbe micro- 
scope stage, with a %- in. drill. The ring 



HIDING JtING 
Ws r ?4 nOliS 

x 

/ ciuuioiD tube 


™ f MMl 
V LIGHT E. u L. B 


COLOR tP CEtLQPHftNt' 
(CIMItv TfQ O.v 
gS*. IMtOE Of JUBi} 


cAt&o>r tt j itTAi 


Thu pjTts ic^flUd CO sliew how Ih-n lire of 
aperlifre and c I ■ - of Siijlit arc COiLir-oll-tU 

is now placed over Che socket. By turmmg il , 
various-s'ijed openings for the light can be 
brought in line with the jj-'SHn. hole. 

The color filter, which revolves inside the 
bulb , is made from the base oE a radio Cube, 
a piece of transparent celluloid, and several 
variously colored strips of cellophane, Tin- 
p I n-55. of the radio lube is broken, and the 
bulk base sawn off about in from the 
prong end. A cylinder is made of tile trans- 
parent celluloid nnd ermertted to the sawri- 
off tube base. Narrow strips of the colored 
cellophane are cemented with Canada bal- 
sam lengthwise inside this transjrarenl cellu- 
loid cylinder. One section, however, is left 
uncovered tn pi ovule a white light- The 
cylindrical color filter, when assembled, must 


fit inside the metal radio socket. The pro- 
jecting prongs form a handle for revolving 
the cylinder, bringing each cd the color fil- 
ters in succession between the light bulFj and 
the opening in thi: outside ring. The lighting 
wires are now connected to the 10-volt side 
of the bell- ringing L runs former, and ilie 310- 



Thii mi^i-giceipc I^JYip is tJI*ily sd justed f-or 
3 i i;Hi t intensity, c r. i. -:i r, and fixe of ajjcitUre 


volt side of the transformer is connected to 

IPOPU IAR 

SWIJTCIHn ROWLING. 

January i8, 1902, 

£ wishing bowling is being introduced 
from Germany where it is very popular. 
The apparatus is incx pensive and can be 



easily erected by anyone having If few 
simple earptntcr'i tools, *nd there li room 
in nearly every lactory yard, fly ehooaitifr 
si l 1 es it affords fine sport during (be lioou 
hour. and really requires more skill i& 
make a good score than might be imag- 
ined. 

Our illustration, taken from the RorlsCj 
Review (florists ate famous bow ter s) gives 


thft house lighting circuit by means of a 
socket plug. 

Adjustment of the light intensity is ob- 
tained by opera ting the carbon rheostat. 
Adjustment of the 1 Lyh t aperture (or iris") 
is obtained by revolving the brass ring on 
the metal radio-lube socket, and either a 
coin-red light or white light is obtained by 
revolving lbe cylindrical color -filter holder 
inside the socket. 

It will be observed that the voltage on 
the output side of the hell -ringing trans- 
former, 10 volts, is greater than the small 
incandescent bulb capacity, 6.3 volts. This is 
necessary to bring Lhe bulb to full brilliance, 
but the circuit is always, used with some 
resistance in. A flashlight bulb of from 2.5 
tn 4.S volts may be used when connected to 
a dry or storage battery, and satisfactory 
results obtained. 

The Instrument, when scientifically con. 
l I rUc ted, furnishes a method for Standard- 
ising Light intensity under the contrnl of a 
calibrated rheostat. Light aperture and 
color density from standardised filters arc 
determinable factors that enable various 
observers Lo obtain .similar liglit conditions. 


MjtCHANfCfi 

a good idea, of whaE the alley looks 9 ike. 

The rules gvcrniiiR this game are as fol- 
low: The paHy bowling is to stand i * 

wlial is called the bo*, with Ortg lool there- 
in, but may change his feet from right lo 
left, as h* may SCO fit, in order to get cer- 
tain pins. The ball should Swing around 
the pole on the right side and knock the 
pins down on tbe rellLrn. 

In order that ilic bawling be perfect the 
di men si Oris have to be very accurate; oth- 
erwise some individual pins may be either 
taken too readily or not at all. The pin 
nearest the ball is lhe hardest to Jake^ 
therefore one-qLtarlcr pf an inch variation 
is a very important matter. The rope ffocs 
through the hall, leaving about three inch- 
es of rope underneath E Lit the purpose of 
linmlli ng. 


A CHEAP COMPASS. 

August, 1902 

To inn he tins Eit?k|h , ii icier compass fill 
that is needed i* n large cork for rubber}, 
a piece of Si iff w ire and a diorl pencil 
fftys American Miller. lhe wire dnnild 
lie about eight indict lung ami vdiould be 



Leiil, to a rigid mi pie one inch Iriun lhe 
end. and the end sharpened. I'Tic pencil 
is fitted veil i rally til tile cork (or rubber}, 
and live Inner damps the tv ire lightly ami 
may be pnovi’d irl nr out (o make a -mini" 
or Targi’ circle, as (led red, 
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Rv EDWARD A, KRUEGER 

f l'ii ' - lii !- - r i- li;: ■.■>-■!.! I r'l'-l'l'' "-f v i y ■ 

iiiK s^ill wicJi nulls In in.itc .n piLi: 4*1 ter, ns n 

toy nr iilihIH. t-! i ■ i I i 1 1 ■ | I •** an-* tin m Ik ■i’-f mnl:- 

inp (In; ill die IlflfflHt wnrbtjlmp, wSlll 

iinltiillfl Dl>ln.Lna1hk. are siiSBCsejd.. — 

E^LLtd-r.l 


^ !l ]{ construction of small 1 1 ■ n ■ - P 


wharves. piers, and foundations 
for bridges, buildings, and oilier struc- 
tures, by (lie driving of piling is in- 
teresting out-of-door play, in which 
boys will find much fun. A pile driver 
for this work is shown in the page 
plate, Rig, 1. The hammer is raised 
by means of a winch, and is dropped 
automatically when it reaches the c<i[> 
of the derrick, as indicated in kit?;. T 
The dram is then released, and the 
weighted don b'.e- honk nipper drops 
clown, picking up the fun inner on the 
next upstroke. A single-hook nipper, 
that can he made easily of wore, is also 
shown in the detail .sketch, Fig (>. The 
small boy who cannot make (he nip- 
pers or the winch, may lie the rope di- 
rectly to the hammer, drawing it up by 
hand, and dropping it as desired- The 
hammer need not he titled to the 
guides, but merely arranged to drop 
between them, and the derrick can be 
made of only a few main pieces. The 
larger parts of the hammer and nipper 
weight are best made of lead, babbitt, 
or white metal, as these may be cut or 
incited readily. Iron, brass, or cop- 
per, solid or in plates, may be used, if 
mentis for shaping them are at hand. 

The making of the derrick may be 
undertaken first. Make two pieces for 
Lite bed A. yk by 7a by 17 ; two 

hammer guides R, 7a by 7s J*Y ;5:t '/s 
ill. ; one bed piece, C, % by f /k by ^ 
in.; two bed pieces, P, % by -h by 
r>i/i in. ; t wo posts, I'.. !-i by 'A. by 
341,4 in.; two braces, F, by r V'i by 
2GU in. Cut these pieces slightly 
over their finished lengths as given, 
allowing for trimming and fitting. 
Make strips, Vi by Vt hi., tor tbe brac- 
ing on the sides oT the derrick and the 
ladder bracing on the back. 

Notch the Tower ends of guides B, 
% by 7n flM d the lower ends of posts 
F, on an angle, Vs in. deeji, to fiL pieces 
A. Join the parts of tfie bed, as shown 
in t lie page plate, pieces A being set 

1,4 eh. apart, fastening them with bobs 
or screws. Make braces 4 1 , of sheet 
metal, and bolt them til place. Fit the 
posts F, into place, and fasten them at 


Popular Mechanics — 1913 

the bed and ^he top. l'ut on several 
"ladder braces temporarily, to steady 
the frame. Fit the Etraccs F carc- 
fuEly, ami bob them in place. Remove 
the piece C and tile braces F, and nail 
Ebc horizontal bracing to tEic sides of 
the frame, '.[’[leu fit and nail [lie di- 
agonal braces. The bolted construe- 
ion is convenient in "knocking down” 
the derrick for storing it, Reassemble 
the pails, and make (Eie cap for the 
head block. 

The head Idock and enp arc shown in 
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cIptaiE in Figs. 2 and th Make two 
pieces, II, Vt by ly'ic by 1 % iu.j cue 
piece, J, [ /i 1>y F by l^ fl in,; (wo braces, 
K, Vt by by i % In. Make [lie 

(wo beveled pieces of the cap % by 
\~V[ by 1 Vi in,, and provide a wooden 
strip or metal plate for the front and 
rear edges, ns shown, Fasten strips 
of sheet incEid (o the bevel of the 
notch, to protect it from wear by Use 
striking of the nipper hooks. Make 
I fie sheave 1 bi En, in diameter and 
in- thick, with a groove For the rope. 
Assemble the parts, as shown. 

The details of the winch arc shown 
in Figs. 4 and fi, and the method of 
assembling the parts., En Fig, I The 
drum may also be driven without 
gears by lixing the crank directly |o 
(lie shaft. (bears may be obtained 


mr- r“T=T fr Ft i n i m 

■j «r — * 



riL( Suppar(? rjF |lie Winch ire Tit id < d( tnclc 
Wco4 r Halted to tlio Dcd 

from old machines, or purchased IVoni 
dealers In model supplies. Make the 
supports b and M ., Fig, 4, % by 4 by 
in., cutting patterns of paper, if 
desired, 

The gear, fog. (5, is £!% and the i iici- 
ion 3 ^/p in. En dianieter. The drum is 
of wood, 2 ill. in diameter and lib in 
in. lung- I Is ends are if^-in. metal 
disks, fastened with screws. The shaft 
is a %-in, bolt, in. tong, ai d bears 
in boles bored in the sup ports, as 
shown in the details of its esc parts. 


The crank N, big. o, is made r>[ a : 'in j 
in. rod, bent as shown, and fitted with 
a washer to lit. next to the pinion. The 
gear is set by means oE the pawl O, 
which is bent from a strip of Kirill, 
sheet metal. The brace P is bent from 
^ Hu by r Pl by I %-iti, strip of sheet 
metal, and riveted to Elie pawl. As- 
semble the parts, fastening the gear to 




DE, ^^¥? JM “ lwe - r -^ 3 



j"- -3 . j 

Detail* 111 r Drithk T ti T^f I IT MeclianlsTii, 
*n4 RilUnja 


I he drum end, and bolt the supports 
into place. I bit the pinion into tnesli 
with (lie gear at its proper place, and 
carefully mark the bole for the crank, 
Square (he end of the crank and the 
bole in the pinion, and bt them to a 
driving lit. Fix the rope to the drum, 
and reeve it through the head block. 
The derrick is then ready for the ham- 
mer and 1 he weighted nipper. 

The hammer, shown in Fig- (5, may 
be made easily from a solid block of 
lead, J 'A by by En. Fail : }i n 
by %-iu, grooves in Ebe vertical edges 
to lit (lie guides. Make the circular 
Ym by ]%4n. hammer plate O of iron 
or brass, and fasten it with screws. 
Rivet the wire lifting strap U, as 
shown, 

The single -book nipper, shown En 
Fig. (5, i fi made as follows: Flatten a 



piece of 'Kg-in, wire at the middle, am! 
drill a %2-in. hole for the bolt. Shape 
the lower end into a pointed hook, and 
betid the upper end to form the trip 
arm. This strikes the notch in (he 
cap of the derrick, releasing the ham- 
mer. The rope is wired to die hook 
as shown. The nipper weight is made 
of n solid piece of lead, 1 J A by 2% in., 
by T iu. high, grooved at the ends to 
fit the guides. Cut a slot through h, 
for the hook, as shown in Fig. fl, and 
holt the latter into place. The double- 
book nipper is better mechanically, and 
may be made qF two pieces of wire, 
or cut from sheet metal. 

Test the action of the nippers, and 
he nd or file the hooks to operate prop- 
erly. The [die driver may then be 
painted, and work on “jobs” begun. 
If U is used at the water, lix. metal 
guards at the lower ends of the guides, 
to prevent die hammer from falling 
into the water. 


rOPCLAR MECHANICS 


February f, tyo3. 

A GRINDSTONE scorcher 

A i ic vi' use Mr hi mi h-s. lias been rlis- 
rmdroil. 3t h In rim jrriiuUEnnrs with 
tliH-m. John ArrtJwuod, (lie firsi in itans- 
Mrm (he wheel in (Id's useful piece at 
nuchmiism. (efb the American Khrk smith 
lmiv Ft h dune : 

hjirl the fra in r nd a it old Ihevck and 
used it in connection nilh tfie stnlie. T 
tir^l cnE mil lilt.' middle brace rif (lie bicycle 
rmd v iiFi ,1 2 hi- 4 limbri made the rear 
Sl!|l|H 'Tl. Next F Maplcd the flout dF tfie 
F>ierelr m a rIoh! pod and t Fieri made the 



frame of die grindstone. E braced the 
hlcyck frame imderncntlL Ely culling ike 
spokes out of a tic rent wliccU I secured 
i lie small Ft[iroekct. ! (hen filled a mtuiII 
1 1 i c‘ C C of wood into the Sipmro hole of (lie 
grindstone. 1 inrcd a hole in (lie wood the 
w/c rd lEie sprocket nsle and filtrd the 
ii^h- m rhe stum’. I cm notches in n piece 
of iron for liic axle tu rest ill nnd nailed 
(he iron Eo ifir frame. As the StmiC was 
quite higli, ft was necessary to obtain two 
chain's and full Uiclil loEClher. 

" I tie macliiu-c is w> w a handy ludl-licar- 
in^ grind stone, which runs ai Hr! lining 
^jircd and cost but 1 it t Ec En make 
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SIDE VIEW 


V* rf pty'voOit wing 
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J 
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■diameter z lose I dowel"" 


(langth to Suit) 

PROPELLER SHAFT DETAIL 




' 3 " casleTS 

This play olrptorto has a sturdy 2 by -f frome mid u covered with exterior (/rode plywood. It’s a good pro yet for veiny xcrop lumber 







■Sunset m a v l FJ (i i> 


The fighter plants of World War I in- 
spired this biff, brightly colored |>luy air- 
plane with its pilot-emi trolled pnOjridlcT. 
Though not o copy (the War I fighters 
were biplanes), you (it mid say it is temi 
uisceut of a Sn|)w|tli <" :un el -or perhaps ji 
N leuport, Whatever the ancestry, it a(- 
traets children like a magnet. 
Owner-designer Burnaby Conrad, of San 
Francisco. built it From materials on hand. 
If you hough I everything from scratch, 
you would probably |iay jlIniijI 8LU. 
T'romim/: You new! about fi ■> feel, of mil- 
struct ion grade $ by 4 -inch lumber. 

Top and- .Tide panels* seat back* horizontal 
stabilizer, toil: Cut from two 4 by 8-foot, 
■Hi -inch -thick, < l x I rrior plywood panels. 
Heat, base, bottom panel, propeller, whip* 
wheels* steps: Cut from a %-] licit- Lliiek 
3 »i.i iiol (see diagram above), 

jVo.stt mid cowling: The nose is n standard 
18 -gallon galvanized washtub. The cowl- 
ing is part of a discarded light future. 
The piano rolls on three rubber casters; 
lor lawn use, you could substitute Q by 4 
skid bars. Two pairs nf 3-inch simp hinges 


hold Lhe folding wing ends. Idling you 
whed the plane through garden gates, 
h ou II also need one Moot length of 1 S&- 
iiicJi closet dowel, nine 3^-inoh and two 
fi-ineh carriage holts, nail a, and paint. 

IWlUHtVC THE i’f/tNE FRAME 
The body pipers from nose to Lai l, Cut 
the long £ by 4 s to dimensions shown on 
lhe plan, and cut shorter cross-pieces and 
vertical braces to fit along the fuselage at 
£-biH)t intervals. 

Far extra strength, bolt the Ud wheel 
sepfjorl nod its brace (holt the upper end 
of Use brace to a 7 by t crosspiece, espe- 
cially positioned far this purpose). Bolt 
lhe step sup;w)r| (a ^ by L that projects 
$ inches on eaeli side of lhe fuselage) to 
thy frame with large bolts; then bolt the. 
steps ill 1 1 lace. 

To stiffen l.lie frame nl the rear, nail a 
picfc of i ei cl l plywood across flic ends 

nl' the leEigihwise frame members. 

COMPLETING THU IPiSlOE WORK 
( 'nt mil. 1 lie ply wood pm'ts to til She 
frame. Sail in I lie cockpit seal, luiek; it 


nails to a pair of vertical ‘i by 4 cross- 
pieces. The seitt Li Is as shown in the dia- 
gram; a cushion will tuake it higher uml 
sol ter. 

To build in the propeller mechanism, add 
a hand crank to lhe 3 %-mch diameter 
axle, then dr: I a 1 ‘i -inch hole ill axle 
support me in lair A. While holding A iti 
place, slide I he axle 1 1 1 rough its hole flout 
the inside. With l lie glut ft parallel to the 
lower frame members, adjust A to- a 
height where the piiol can turn the crank 
easily without rapping his knuckles an the 
top panel. Then nail A in fsrmly. 

XaiS in El il few inches above il in correct 
jHnsil ion to serve as a foundation for I he 
slaptcA or nails 1 lull secure the lop handle 
oF the Vi’jndihtlj “nose." 

Make a bole foi' the propeller axle iti the 
venter of l hb, and cowling, and fit them 
in place, ff I he cowling you use us sheet 
metal, you can attach it to I lie wash tub 
wil.h sheet inctal screws. 

Now have your young pilot slide the axle 
forward until it"s comfortable, and cut otT 
ils end flush with the cowling. Out Lhe 
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Point job a britfht red. leltita, <utd bine; use a primer first, then exterior e# wmels 


propeller lo the design yon [ike, mid fas- 
ten it to llie y\le iv i I Ei loEif; wood screws. 
Cap it with a decorative R tiob (a wood 
door st<jj> will do iikelj’), 

WHEELS* TAIL, AND I vine 

The large wooden wheels don't turn; ihe 
pFane rolls or] casters. Screw two casters 
(3-im li d i el] i ii’ I ei r ) to their by 4 support; 
then nail the fake wheels in place about 
an inch oil the ground, Screw a small ply- 
wood block l e) tlir bottom of the tail sup- 
pert, and ull nil'll I he rear caster (3 -inch 
diameter) to it. 

Now ilfli on side and bottom panel#, ljorii- 
k-[j 1 1 1 ri I stabiliser, and rear top panel, 
which is ent to cover (he fi-rimc from sta- 
bilizer lo cockpit. Center the tail on lop 
id these two panels, and anchor iL with 0 
by along each side, or use L -shaped 
shelf supports. 

To give the wings their jaunty lilt, saw 
the outer edges of I he cenler wing section 
at a slight angle, or add .shims' then at- 
l : lcIi end wing sections v.'it F j hinges [use 
mat- resist ant ones). 



Knot* You Ought to Know 

_ POPULAR 


HKCHANXC8 


A - Hit; hi of d rope, 
JL-bblni'lf.! or 1 1 verb U ml 
Knot. 

Figure ? Knot 
1\ — JJoiihl* 1 Kiiut. 

Ik— JSont Knot 

I*. (towliUH', lltnl Ptnp, 
f j_„_ Powllrlo, HOfvpnl v1>|\ 
I!.— fJovrline. (^pmphd'-d. 

T.— PipEim: or ES'm-T Kiml. 

_T. ^hrrE-t He rid or Wmner^ 

K not- 

K.— fslmi l lie ml. " Hli ft lo” 
pfce. 

L— rnrtiek Hour], 
M—Slevmlorc Ktiol e,,lpi 
1 itrl(’(l . 

y. Ktev^irjri? Knot p'orm 
n ponced. 

fi.— SEip Kr.ot. 
p. -Flonrhb l oop. 

1}. L'haln Knol, with Inu- 
file, 

H r — T!ii]f-ldtp-lr. 

H.— Tl nilior-liUH'Ti. 

'J-_rlovn hheh. 

f-Ftollinirddieli. 

V_— r |'lEifcli-r-r ■ Ji li i-li n Ini I f:i I T 
hitch. 



IV. — Hblek willlTlSlefi. 

X . yt r? | ih ■ ri n t r ■ i 's Ik - i rd , 

y.—lpiippu! Turn it ml SFnlf 
llllel:. 

Z.— AVrtll Knot fotnNiieiipf'fd. 

A A.— Walt Knot completed 
Wall Knot Crowri 
comfrieneed. 

CCt— Wn II K not f 'rn a n 

eomplelccl. 








suiter 


by JOHN S. CARPENTER, Hydraulic Engineer 

Mechanical Package Magazine — 10,1 1 

A description of Hie engineering procedure in surveying a 
stream and measuring its power possibilities is given here by a prom- 
inent hydraulic engineer who has designed many damming projects. 


I N ORDER tu develop a water p-nwrr, it is 
first necessary to know what one has be* 
tore buying any material whatever, Nature 
•did net Standardise in either the ("till or the 
quantity of flow when giving us our streams, 
so in al] cases the water wheel must he fitted 
to rile Stream. 

The fi fSt important thinp; is tn know what 
fall can he obtained, The eugineoi _ 

Calls this n the head " and measures 
it in feet. Drive a stick in the 


Sent. 


Now 


find the lowest level on your 
property to which the water can drop and 
still flow [iff. The vertical distance between 
tli esc levels is the -gross head. See Fig. 3,. You 
can measure the head either by a surveyor s 

level and level- 


level, or by using a carpenter r 


mu. WA7r:z_ 


By driving i trick in th« ground la the height wlmre 
w*t#f e*n normally b* bucked up, and msniMring 
th« fell, "C r , it Hi* firs t ifnp in ealeuEationi. 

ground, the top of which will represent max- 
imum height to which you can back up the 
water in ordinary times. Remember, you can- 
not flood your neighbor's land without his con- 


FlG. L C^asS-SHCr/dY or- D$tf mtt) 
SPILLWAY rv jMflffi WSTHOf) Oh 
DsTzRrtftfaiG WmefrHtm *C* 

ins long,. Straight planks from 
one point to another point, all 
along the line that your water must 
(low through the pipeline which will 
connect tile dam and the place where 
rhe water wheel will be installed. 1 he 
total Vertical distance will be the head. 
It will be better to have a surveyor do this 
work if the distance is long, as it is only too 
easy to make serious mistakes- 

The next important thing is to find out how 
much water flows per second. Here is where 
ymi must use judgment. '3 'be flaw is not the 
same all year around. 1 he idea is to get a 
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For heads of water 
higher than 20 test, the- 
turbine is enclosed in 
& sheet steel esse with 
shert running fh rough 
slutting box of power 
take-off above. 


Fio. 6 . Ctuvfisvii- 
mrfi f iGLiRi. £L 


enclose o 

7 l/R$/NE CfiOE- 
Ofi SfjEE? STEEL 


DRfifT Wflf- 


$PFE& CONTROL 



rjtte chf flow in cubic feet per second 
that can be fairly well depended on. Jty 
experience you ivill tnoiv the usual 
level of the water flowing in the creek. 

Select a stretch where the width and 
[fie depth of the stream arc fairly uniform. 

Even though a little digging is _ required to 
get this condition, it is worth white doing the 
work. Measure the average width and the 
average depth of the scream, i:i feet and deci- 
mal parts of foot. See big- 2. I he product 
of the two will be the area of the streant in 
scii La re fret. For example, if [he stream aver- 
aged 6 ft. wide and 2 ft, deep, the area of the 
stream will he 12 square feet. 

We must now find the velocity, nr the dis- 
tance that the water flows in one second, To 
a small block of wood, tie a small stone with 
a cord, heavy enough that the block can be 
seen floating level wirli the water surface, Fig. 

3. Pot a small flag on the block so it can be 
plainly seen as it Hosts along with the current. 

The cord should be tong enough so that the 
stone will be hanging at about two- thirds of 
the stream depth. Measure off a known dis- 
tance along the stream, in feet. Using a &top 
watch, or less good, the second hand of a 
watch, time the floating block to see how long 
It takes, ill seconder for the block to travel 
from one end of the known distance to the 
other end. For example, if the known distance 
is 50 feet, and it took the block 2 $ seconds to 
travel that distance, die block is traveling 2 
fert per second, which is the velocity of the 
water- Divide distance in feet by the number of 
seconds and the result is velocity in feet per see^ 
ond. Carry answer out to one decimal place, 

To find tlie number of cubic feet flowing 
per second, we multiply the stream area in 
square feet by the velocity of How and tiie 

TURBINE IN CONCRETE BOX 


result is cubic feet per second. For example, 
above explained, we found an area of 12 square 
feet. If the velocity was 2 feet per second, 
there is a water flow of 24 cubic feet of water 
per second, So, to get the water; quantity 
(lowing, we multiply the square feet stream 
area by the velocity in feet per second. 

We can now find the horsepower that the 
stream will develop. If the head found, as 
before explained, was eight feet, we will find 
that this stream will develop 16 horsepower. 
To get the horsepower, we multiply the head 
in feet by tlie number of cubic feet per second 
and then divide by J2. This result is now in 
horsepower. Tlie figure 32 is called a const anti 
because it takes into account the transforma- 
tions from one unit to another. It also makes 
allowance for the usual losses in friction met 
with in small plants. As the above rate of 
flow is the constant rate, you may figure on sfl 

CAN BE LOCATED ANYWHERE 




This phews thg winy * turbine mr-y bo local *d en more convenin' nf fro Lind, awsy franc- the dam Jen beS+tr 
4icc>UT&t facilities. Tbft lurfcins is sot in a box. Tho valor level in Pho box it mil i n raind by a pip® to t ho 
tf.t m Th* tu-bint may be midway m \hu head., but by t!:o VS* of a df*t t tub* it may have 
Full bonq^t cf tH* total !wd. The turbine speed control 5s had by valving th* ml*t "alar. 


$iVLJ>/N t? 
CVZ‘1 

CKJitswmc 


TuRWPfE 
3PEE& CONTROL 


fJofST MECi-ifiNiSM rop. 
control .ling water, gate 


wriCRfiTz support 
fOR WATER EfP/rfG- 


07 WATER iff DAT* 


RACK TOR 
KEEPiJiC- 


REFtfSE OUT 
OR TURBINE 


Fig. 5 . O/fi&KACf op DfiM ano 

“ 7lsRR/,VE JNSTAlLfiTtONS 


8£0 


jfiis s'ect/oN Of 
PIPE ifJO/CfiTES 
fiEOfi OP WATER 
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ftr'C'rfOSA 

wo 


rfqrtx sspftf 
eo m 


eta s7/z&}M am 


FEO. 7 , C3WSF -Stc r.w 
or thf SrffA*? BrPt 
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Sy moiini 4>i s Irqntia for pouring updci ’w&Usr th# con- 
crete for Ibi* ly picaldsrncan honoured. pnm vrill impound a 6 -f! 
head. Piling proWnts undercutting, S* does tho clay blanket. 


Tins second stop is to fiod how mudi water 
flows per jijeond. The idea if lo get thg rate 
in cubic Ipct per second that can be depended 
in as an a/orage all year 'round. The cross 
sectional area of tho stream is found ns a 
product of tho eioan -depth hl A" and the mean 
width "B", Distance water flows per second 
is found by timing weighted fjgat, fig, 3. 


much constant horsepower. If your water sup- 
ply is not enough f or constant work, ami you 
can store the water as it Hows in, you cou hi 
use three times the normal How lor eight hours 
of use, or six times the normal flow for four- 
hour use. Such a condition would he met in 
furnishing lights at night for about four hours. 
Now we can write several water wheel man- 
ufacturers for competitive prices on the tur- 
bine water wheel wc will need and whatever 
belting or gearing may he required to drive 
the machinery. Names of these manufactur- 
ers can he obtained from the publishers of 
this magazine. In your letters state the kind 
of machinery you wish to drive and its r. p - m., 
if you know it You will then receive prices 
on what you need. The manufacturer .you 
buy from will be glad to furnish blueprints 
showing everything that you will require built 
by the contractor* The next step in order is 
to build the dam* On small plant locations it 
is seldom necessary to build a dam more than 
6 feet high, to raise the water an equal amount* 
Some study should be given to the matter ol 
building the dam with storage capacity, if the 


normal (low of water is widely varying. The 
dam can be made of wood, earth, masonry and 
concrete. As a rule, it will he found that a 
concrete dam is the cheapest and most reliable. 
A concrete mixture of 1 pnrt of cement, 2 l /i to 
3 parts sand and 5 to 6 parts of broken stone is 
economical and strong, It is often asked : 
"Is a dam 900 feet long just as safe as a dam 
^ feet long?" J he answer is that the length 
of a dam does not enter into its strength. The 
easiest type of dam to build is the gravity 
type, winch resists overturning by its mere 
weight alone. In some rare locations, it is 
possible to build very thin dams between solid 
rock side wa lls H but this is costly and such 
dams arc usually open to doubts as to their 
safety unless constantly watched. In Fig. 4, 
details are shown for a dam to raise the water 
level, six feet. Even if your dam needs to be 
only four feet high, it would not pay to make 
tile thickness less than for six feet as it is very 
convenient to use the crest of the dam as a 
walkway, if you can do so, drive two-inch 
sheet piling at the base of the dam as shown to 
stop subsurface leakage and avoid washing out 
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eventually* If you cannot drive sheet piling, 
and should have trouble later with leakage, 
a clay blanket avoids much trouble* This 
blanket should be laid against the wet side of 
the dam. If you have a stream that goes into 
floods at certain times, yon must use a part 
or all of the crest of the dam eis a spillway, 
1 hen you must provide a stone bed for the 
falling water to break on, thus preventing 
scouring out under the dam. 

In order to keep the water wheel from 
clogging it is necessary to keep leaves and 
branches out of the water. In most cases, 
you will find that you can buy a wrought iron 
rack frons the water wheel builders so cheaply 
that it will not pay you to build ei wooden nick 
for tin's use. These racks are, in effect, like 
screens, and ceio be cleaned with a lung-handled 
garden rake. 

In all but very few cases, it will be found 
th fit the cheapest way to carry the water from 
the dam to the water wheel is hy the use of 
riveted sheet steel pipe. This pipe can be 
bought painted or galvanized, straight or with 
bends and reducing sections, in lengths up to 
20 ft. The lengths are often provided with 
llanges on each end $o tfiEtt they can be bolted 
up end to end to make up the complete pipe- 
line., Specify bow many feet of pipe you 
will need, from tiler dam to the water wheel. 
The manufacturers will tell you what size 
pipe is needed for your particular case, as the 
length of the pipe has ei hearing on the size. 
One of the great advantages of sheet steel 

pipe is the great amount of leakage saved.. 

The upper end of the pipe, where it pro- 
jeers through the dam, should he furnished with 
some type of wood slab water gate that can be 
easily raised and lowered, $o that the water 
can he shut off entirely from the pipe if it is 
desired to do work in the wheel pit or box* 
These gates can he furnished with hoisting 
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irons as shown m catalogs of manufacturers, 
to work with a ratchet and bar* 

Where the fall is less than eighteen to twenty 
feet, it will he cheapest to have the pipe, bring- 
ing the water from the dam, discharge into 
a concrete pit or hox with an open top, the 
water level in the box being at the same height 
as in th c dam. See Fig, 5 , The water wheel 
is placed on the floor of this box, In the center 
of same, so that the water enters the wheel 
around its outside circumference, and flows 
through the wheel and out to the run-off ditch 
through a relatively short steel pipe called a 
draft tube, which must be air-tight. Thus 
the turbine water wheel can be set above 
the run-off ditch some five to ten feet, depend- 
ing on the amount of head, and still take ad- 
vantage of the whole head by the vacuum in 
the draft tube. 

Where the frill or head is more than twenty 
feet, it is usually cheaper to have the turbine 
built into a sheet steel case so that the steel 
pipe can he connected directly to this case and 
thereby avoid building very high concrete tur- 
bine boxes. See big. 6, 1 he water wheel shaft 

will then project through this steel case and 
then can he directly belted! or geared to the 
machinery to be driven. In the case of the 
open concrete box, the turbine water wheel 
shaft will have to go a few feet above high 
flood water, and then can be belted or geared 
to drive electric generators anil the like. 

For plants up to a capacity of say, eight 
horsepower, it is hardly necessary to have a 
governor that regulates automatically. The 
speed of the Water wheel can be regulated by 
hand and you will soon get so used to doing 
it that you will do it like running your auto- 
mobile. Larger plants should have ail auto- 
matic governor as there is then too touch 
load varying all the time for one person to 
keep track of. 


HOW SNAILS ARK RAISED 
March 29, 1902, 

Paris roimniics 800.000 ion? of mi nils 
every winler. Willi VUirpinidy. I lie !*(i 
departments nf Savoy, are Ihr «roni™i 
suppliers. They are bointht al the rate n-f 

B Erl i) <$i,So) per thousand. They 

cite ft re 1 lent m A UXCT re in order Hi Ik 
refill al Paris an craiiinn Ruin ihe vim- 
\ arils i»f IK in m and Mat-mi. Smite inlelM 
pen I speculators lime n certain manner "E 

rjuMnp snail*. They UndclU- the eh n>- 

Kftlicr in pans built of smoolh planks 
cnated with tar, in or tier that ihe mnhisk 
may 1101 he aide to rlimh the knell' id llte 
vfall, 


POPULAR MICHANICi 

lit [lie I Tint lime* Eit Rfitnr there vrrro 
miser* rd snails who used depTces of re- 
finement tFsat are HOW anion r (lie Insl arts 
Tl is | lui* ill at a certain; FlllvhlS Merpirms. 
acennlinpr lo Pliny, nourished Ids snails 
on flour and wine rand they were parlktl- 

larlv appreciated by the Roman epicures. 

— — 


HOW EXCELSIOR IS MADE. 

May 3, 

Fxcelsior, which is an American i riven - 
C iii-M, is made of buss wsn>d and poplar. The 
Foffs arc sawed inlo djflitreri iiteFt lengths 
ami spkl in Fishes. A series of knife 
ftfdnlS run down tFie face of the block, ent- 
thiR into [he wood in parallel lines (hat are 
spaced according to [he win Fill cd the fiber 
In he made. A following knife slice? off 
llic whole fare of the block tints serve tl. 
the fllieta ctirl and eoimtiiiiHle as ibc knife 
sits (hem free. An excelsior machine 
Htakcs two hundred to lliree hundred 
si r okes a th i mile, every stroke culling off 
n [ier of fd ires across the face of the 
hi nek. 
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PHOTO-ELECTRIC 


by RAYMOND F. YATES 

Mechanical Fkg, Magazine 1932 


men.su ring L-i.i inches square ami y \- inch thick, 
i Ik-ii there is two posts of the garden 

va riety, n i ;j I ] (liter of sheet copper measuring 
incites by f \4\ inches! A copper rod ^dneb 
by 3 inches long. A littEt Major 1 ® Cement, a 
hllte aspJialtimi paint am! a glnss tube meas- 
uring I '■ inches in diameter ami 3 indies long 
completes die bill. Amt Jet me say this right 
licit arid right now; ft is nut necessary to 
build the cell in the form in which I. ant going 
to describe it, El may be put in in licit cruder 
fnt ms. I tie electrodes may simply be immersed 
in ii sol in inn lu-ld by a pickle bottle. The form 
I am describing is for chose fellows who would 
like in make some serious experiments and 
want tile Cell m Els most convenient form. r f his 
o- If, however, would not be one tut more sensi- 
tive i ban a cell made in a pickle bottle. 

I do not really need to say vr-’y much about 
flic construction of ! he cell. I lie grooves cut 
in ibr fibre air filled with the cement and 


Pa?t- 


rfffi eiFCTROPES 


fay CO/iper poii 


S -3:? ThfTdtft 


/fy jjT 'chpperSiHif- 


"O/ndtmj Pwy/- 
ij/i. ?' M'i <s? Udes 


(.rfyisS Ttshi* !.& ' Or&m. 
P 7i?p &ruf {fotfom 


AV iXtMPLU.lFB CELL 
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alloived to ataml for twenty four hours after 
the glass has been set hi place. Asp It nitons 
paint is user! to cover the binding post screws,, 
the hack of the copper (sheet) eject rode ami 
the joints between t]ie fibre and the glass, 
I Ins should be used both inside and outside. 

It is most advisable to make the filling plug 
of fibre and [( should make a good hi 10 pre- 
vent the loss o f solution. And n<m for (lie 
light- active material. 

The copper electrodes are first washed thru 

0 uglify in a strong solution of caustic polish. 
T Ins should be done very seriously for it k 
absolutely imperative that these plates he clean. 
After this they are rinsed in hot jijid cold 
water to remove every trace of the caustic 
potash. it should be remembered that (lie 
eye cannot be depended upon to determine 
whether £ n' not (be surface of ihe copper is 
clean. The washing should he continued in 

1 mining water for at least rule hour to make 

sure that ihe last trace of the caustic lias heeu 
removed. J liis done, the copper electrodes 

should thereafter he bundled with a clean pail 
of tweezers for if they me lunched with ilie 
hand a certain amount of oil will be left. 

Now two grains of crystallized copper sul- 
phate arc dissolved in IflUO cubic rentiuuUc-r* of 
pure water. Unless * he evpei'itn enter is set 
tor chemistry it would he advisable to have this 
solution prepared at the L'nroci drug store 
where it may be done accurately ami wiili 
chemically pure water which is needed. 

"1 hell this solution is placed in the cel! proper 
Fifter the electrodes have been mounted tn place. 
\ he plug is screwed in place and then the cell 
is set in the sunlight for a period of eight 
days so [hat a tliin film of cuprous oxide is 
formed on the surface of ilir copper electrodes. 
1 lie cell is- then ready for use and may he used 
to directly close a sensitive relay which will 
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i iujr bells, start motors ami operate solenoids 
for the performance of different mechanical 
l ricks. 

When used with an ordinary 60- watt lamp, 
this cell should show an output current of 
about 2 iiu Hi amperes when tiler lamp h about 2 
feet away. However, if a 500- watt lamp is 
used I be cell will register the generation of 
about 10 uii Hi amperes when the light h held 
this close. It will he found that a rather in- 
expensive relay may be had that will dose mi a 
current of one milEiainpere with case. If the 
experimenter dues not wish to go h, the ex- 
pense of buying such a relay be can make one, 
using the magnets of a thousand ohm head 
’phone. 

The primary function of tile cell is, of 
course, to pass a Current when light hits it. 

I lie relay in turn switches on or off currents 
front an independent source which can be made 
as powerful as is needed by the work to he dime. 

Changing a Motor-Car Tire 

without a .lack 
MnSh suntan I Pfcg. MitpsiLric 1R32 
ft occasionally happens that a motor- 
ist fails to have a lack nt hand when a 

(iff: needs to be 
changed on the 
road. The situa- 
tion is easily met 
with the add of a 
strong board and 
a couple o i 
H locks or rocks. 

Driving |hc de- 
sired wheel onto 
the incline, pro- 
vided in t It e 
manner i! lust rat- 
ed. and setting the brakes, a block is 
placed beneath the axle. The board 
is t lie n knocked out of the way. 
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A HOME MADE COOKING BOX, 


\ umklll^h^, iv 1 1 It'll ran lie Tiimle pit 
Inline wills imlucisflf, with which an en- 
ure men I mu la' cooked by menus of a 

hliicle liUii]i, ri ini whirls n'<]Uln i rt nn :it- 
teiitlun from the iioueevvlfe after Us>' ?tv- 
tlrlifl nre put In 10 cnofc, rxerjsl in lake 
lUhri] jilsT '.shell llouo. 3^ n ilfwJrr (Is- 
jn rllH-il tsy The Ohio Fn niter. 

T1 1 r» Jhix 1st made uf pi Hr or v. lillnierl 
pliUlk, one or two Judies Itikk. It sin mid 
Sir lined iv I III (In a ml Is bi-llir wln'i, 
i^yen-l jvl^ik v^llh U >i. 'ihe box n1nm.li I 
?H- placed nil it tne1al-m|> Tn Isle, In u li lei i 
g mi n v Ur lilmmd A J'-.-lsseh bole in 
iisI-eIiIIm sir Use table top nlTmiO Pinin' 
fur tlir la! sip chimney, A drill sir luln- 
Im open ;st Ills' ltfUlnill s'f (tie hoy run- Ilie 
In rtip eblusiLivy mid user Ilie h<sje In II n 1 
liwlnllle lep (nt'lf. Tills tube may lie 1 U - 

rnliped pts Ibrlt Ihe m:iy be 

Tisergnl fssy ■ g n I < k eiscskliiK or 1 I > ihi -■ I :i- 




I ripe I Tier fry -prow cooking. The IsoNopr 
place tn Ihe Nix If flireelly over (In- 
]ji1ri[i ri SSil Ilie licit holiest jilnrcfl it mi ml. 
the III Ik 1 . 

A eon version E *tite for Mio Ikix 3* It 

I notion Pipifli'V, w!lh a Fin Tit pip vsTifrli 
jillown a ta3E ifiFc] |n Tie pilni'rit W ot- the 
limits iliifl *1111 ftlveF nwtiis for i puh'Ip un- 
der 1 fie plnrst which essay In' cooked 
elflwty. 


+ +-+ 
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Homemade Sextant shows This Article Tdh How u> 




UY 'i'll 1C SUN AND STARS 


iHake and Use ait Instrument 
with Which You Can Find 

Latitude of Your Own Home 

Popular Science Monthly — Sept* 1933 
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’Ey 

Gaylord J ohnson 


A ALWAVfj 
lqlialg n 


nc»t exceeding [L mile or two. This in forma - 
in m, phrs l.liAt furnished by the * hi p’s 
COinpilfiS mid c I u'oi mi nr I, IT, enables I hi: 
captain i o hold a true course, and, if 
iTctc^srifv. go straight to any position 
rndicK^I by :i ship iit distress, 

Fince finding the In lil ude of a. $liip n L 
Ff.;i is the OHl.slaridmg application <d as- 
tronomy to everyday human affairs, every- 
one should know so mol I li up about it. -So 
I his .ii iicli' wiH he devoted to the n tanner 
of making amt using a sample sexism. The 
dutenui nation of longitude will be covered 
in a later art it: hi. 

iic-foYc: wo sharl Use job of making n 
rough cardboard sextant, wo must under- 
stand why the slut and the North ^Lar, 
as well as oilier heavenly bodies, can be 
used In del ermine north ami south [mii- 
lioiis on l fie globe. 

In order to illustrate the principle 
clearly, let us refer Id mu' umbrella upon 
which star positions are marked and Llie 
rod oT which represents the polar axis of 
ihe earth. The earth Li self can he no okl 
lenui? ball, split jo half, and placed around 
I lie umbrella rod, as shown in the L II ns - 
i ration. The black baud around the ball 
si in it Is for l he caulks equator. 

Since it is a little easier to catch on to 
thf wav (he poles! ar is used in latitude 
observations., hd us begin with Polaris 
rut he r than the sun. 

A pin is slock into the lull th rough ;t sum 
lii ib- disk of cardboard Lo represent scflci 
. in observer on n ship that is half- 


way between the earth's pole and 
(lie equator. 'Hie edge of the disk 

represents llie nli server's horizon in every 
direction. Since the world’s curvature is 
only a few inches to the mile, the com- 
I Nirntivi'ly small circle of sea visible from 
a ship can he regarded as approximately 
flat, ns ernr disk is. 

Since our earth is a lucre grain of send 
in comparison with the mi I lions of miles 
to the poles! a r, any Hue parallel with l lie 
carl Iks axis will point just as dose to I he 
polcslar as the line of the axis does. Fur 
u or rou irb and ready purpose, let us ?ny 
that our umbrella -™d axis points di- 
rt Lilly to the infinitely remote poles tar. 
Accordingly, a tine EKirallel to it from our 
observer will also indicate the star. 

For the same reason, iL follows that a 
plane drawn parallel to the earth's equal or 
through the observer will rut Hie starry 
globe of the sky along l he same circle as 

— ^ i mo ex 

jf \ glass 


Diagram kH^kv injj bow -simpile sexLnnt ifl 
used Id iIcIctsiim'h; IfltlU.llfiJ figin i'i>1 fttf 


I F YOU 3 in vc crossed (lie ocean, you 
probably Imvc seen fht 1 ship's captain, 
or ills first officer, ‘‘shooting (he sun.” 

Shortly before noon, lie came out on 
the bridge, sighted toward the limixon for 
a couple of m unites ihmugh tin odd-shaped 
instrument, and disappeared into lus 
eh nr i house. 

Had you been watching the bridge at 
night, you might In ve seen liic same i>cr- 
fo finance repealed while the officer on 
watch look (lie altitude of Llic North Star 
above t lie linrixon. 

Jn each case, the officer used the inari 
net s sextant lo determine the north ami 
south position of l ho ship on lire earth, or, 
in oilier words, lo find its laliludu at Lhc 
time l he observation was taken. 

Willi a well-made sexlant, in exper- 
ienced hands. the latitude of n snip cun 
be determined by the sun and Slavs, with 
Surprising accuracy, the margin of error 

UMBRELLA SOLVES LATITUDE PROBLEM. In Urn E 

c ml Si's orbit firdllml ilie mm is. iiidtcnlerl by ibe (■ prilbcurrl lionp. 
citrllft c UUSt^r (till! its nrolouKntiuu lOn-onif Uw Slnr* i<; iiuHtnlfil 
on [lie- lirtll and chalk line un Limbinlln, vlikli ij lillcil in line 


telescope 

TUBt 


C.L.'SAR 

HALT 7 


SILVER El? 
. HALF 


HORIZON 

GLASS 


EiOW YOUP SEXTANT WUJ, LOOK. Tills ir EiAW 

n btimCnmlr '.r-lllnil. I:: ■:k h w1l£h flfiac IKlbl Ell. Note, Jll'l ' M 
SGTjlh oE ciquatinr in winter and hoi Lit of it 111 111 0 summer 
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the plane of r ho earths equnLor itself does. 
If you lli ink of l In 1 earth ns » grain of 
sand in stellar space, you will have nu 
trouble In get Ling (his idea. 

With Ihis point sell led, il Is easy 1o _<nv 
I sow latitude is found from ;m observation 

of [lie polcsta i "s 1 n ■ i.i; 1 1 1 above (hr northern 
hoi isyn. 

Il is plain l.haL 1 1 sr- observers fine of 
Fight 1o the ]w>LesEnr makes a riglil angle 
with big, line of sigh I Lo the equal or of 
I lie sky. Jl is also apparent Lhat Ills Imi i- 
v.oci is at rFglit angle? Lo (he zenith, i point 
directly over his head. 

Now out two neai rale quarter circfes 
from a sheet of willing paper am) w mo- 
ment's e x | if r linen I inn wilh them will 
quickly show von how hi i Hide is loiiml, 
fir. si. lahet I lie edge 11 of Mu' quarter circle? 
as shown In I lie drawing and then hold 
them n[> toward (In: light with their curves 
and points eoi rinding 

As you now hold l lie quarter circles 
ngafrisl lhc light and relate Mi cm upon 
each oHior around their common center, 
you will notice that (he angle between (he 
line lo (he polestar anti the line to the 


horizon will always exncUv equal l lie 
; i rig 1 1 ' her ween flic I rue to l In: zenith and 
i hi' line lo (lie equator. As the first angle 
is iiu i cased in size, (he second mcrensrs 
iv it h ii. a iii I vice versa. 

Vou can now ■we I bat ns soon as our 
observer lias measured I ho angle of (be 
] n ilcsl -'i r above liis horizon, ho lias also 
measured the distance of his overhead 
point. or zenFih, from the point where 
t lie plane of lire earth's equator nils the 
sky. This means [ha l he has found his 
laliliide, for kilil.ude is sinijilr Ids dis- 
[ a ii ce nortli or south of ihr.: equal nr. 

Suppose our observer finds (hat Hie pole- 
si a r is forty- five degrees above the hori- 
zon. Then he knows at once that his post- 
Iton is finty- 1 1 vi' degrees north kill little. 

If the sun crossed the sky every day 
in I lie exiic L plane oF I he earth’s equator, 
a skipper could find his latitude from it 
almost exactly as In.: docs from I lie pole* 
shtr, After measuring 
wilh ii is sc-xlanl l Fie 
height of I he noon son 
in degrees above the 
sou them horizon, lie 


would need only to 
subtract this from 
u Fuel y degrees, the 
distance from his zen- 
it Ft to 3iis souLhern 
horizon. The number 
of degrees remaining 
would he I os. latitude. 

The sun, Eiowever, 

only crosses [he. sky in (he plane of the 
equator on two clays of the year — once in 
l In- spring, and again in the fall, (hi all 
other dilj's. its path is at a constantly 
va lying distance nor lb or south of the 
equatorial plane. Accordingly, a skipjier 
must correct hi? observation of the sun's 
height by the distance that I lie sun Is 
north or south of the equatorial plane on 
Mmt day. 'Ibis difference is culled, the 
sun’s " declination” and is given for every 
day in (lie year in the Nautical Almanacs 
published by all governments tlnrt have 
navies or mcsrrmLile shipping, 

In summer, when the sun’s dec Final Ion 
is norlli of the equator, the correction 
iiuisi be fidth.il to the dishmee between the 
sun’s position mid (lie zenllh, in order Its 
obi am the latitude. In id nl.er, when the 
sun’s path runs south oT the equator, flic 
declination is .\nhtmrfnl from Use distance 
between (lie suns ito&Hrou and the zenith, 

When you made your crossbow rule for 
measuring angles bcLwccn stars in the sky 
(P.K.M., June, p, 42) you were re- 
in willing l he device that. was lire grcaL- 
granclfnillicr of lhc modem sexlunt, Miirl- 
tiL'i’s (sal co used the crossbow rule, or cross 
staff, for Hie purposes the sextant now 
fulfills wilh far greater accuracy. 

The plioto-clia grams anti scale plan 
shown on ihc first page of this article, give 
all the measurements and arrangement of 
parts iici'vshi ry (i> build a model sextant, 
wilh which you can find the approximate 
Inti Hide of your home. Von ran do (his by 
taking (lie aft Elude of the North Star or 
Ihc sun, fn employing the sun, observe !■ 
for n couple of ruin tiles before noon. The 
anil's di stance fmm the horizon will in- 
crease slowly until il is exactly on the 
meridian. After that it will decrease, The 
mariners object, and yours, is In measure 
! he suns, angular distance from the hori- 
zon when it is ai its highest point. 

To do ibis, look a l l lie horizon through 
(lie telescope Lube on Lhc sextant. Then 
move the radius by its handle until the 
soi l conics into your field of view, Move 
the handle gradually as the sun ascends 
to the mcridan, keeping Ihe sun on Mil: 
horizon line. When the suit ceases lo rise, 
stop observing ami read the figure from 
your sextant’s scale, 

U'beti you Eiavc read Mils angle on I lie 
smle of your sextant, subtract lhc num- 
ber of degrees from ninety. 'Ifirs gives 
the still's zenith distance. Tu this add or 
sob-: n. i (he sun declination for that day, 
depending upon whether lhc smi is north 
or south of the equatorial plane. 

Ii you make your observation on Sc [it. 

(5 1 ' 24, you can neglect the sun’s tlccllu- 
ntioii as iL is ihcn. crossing the equator, 



YOUR SEXTANT IK USU. Til t.-iltiup 
nn observation i rsy? (■ r light Ira in Ui4 JlCt- 
12 on. riiatSL Use lhr«uj{h the ck-iii Isa IE 
of Else- fHJri inn Tto ivl Ult [laLe 

star nj-nrh the cyo by reflection front lhc 
mirror. Wlscil l)J5 linoL'inn lhc levin uric, 
the atfir‘3 IJILR.QC is. rajule to coincide wjll 
the ti^fiJfiH. its cLci'ntLon Ii rtS(] i?H tike 
seal#. l)in gmEii at [lie rattU shows, ousel ty 
■why this is iiLw-nyii tiruo In any Isiittide 
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SHIFTS CAPTA.EK 
FINiJS KATITUPE 

IF a ahlp'a t-IKii-cr wnhtrrl 
li> fuel hip EM-hnd-u off 
northern EMuiida r-n next 
O-t Lolht f ZD. Ill: WOlLlcl 

alsofll Hit sun p 1 iiwii risnl 

l‘ nit if fitly cl(TRrnns. nhiiui; 
tin? hotizoil, ttr na 1 1 i-c 
•iS i n |? i pi m slimi'S, forty ite- 
jjre-f-s r-rnni flip KC-nilli> 
As lilt til'd e:i n 1 id n nT lilt 
suit o it that date win bt 
Itn dprrrttrr, Ihn riiTittr 
SulitniLtS to- net lalilitilc 



, -<■. -Li ;■ '■ 


SUN'S DECLINATION 

Distance North or South of Equator 
iit Weekly Innervate 

|- xijpr means Sun te North oj EqifaiOr 


" “ South ,J 


Sept. 

1 

. , . -J-3 flcgrcrg 

SA mimitLS 

Sept. 

8.... 

, . . -f-a 

nr 

s? 

ric 

Sept. 

f A . ... 


H 

U 

li 

Sept, 

22.... 

.. -HO 

!■; 

3i 

■ i 

Sept . 

2<V,;;. • 

. . -i 

riC 

R 

li 

Del. 

fi 

.. r — 4 

■li 

51 

l-l 

Oct. 

1 .i 

„ . i ^ — 7 

Bl 

il 

is 

Oct. 

30 

. -- -10 

Cl 

6 

« 

Oct . 

27 

, -““12 

CL 

53 

tii 


iti id ilir correction is less than oiic-^i^l 1 i of 
it degree. 

In observing (.tie sun, you wi I of course 
need some sort of n dark screen to pro- 
C i: c I y-mir eyes from the glare, 1 mink a. 
satisfactory screen by Nisi cm up eight 
thicknesses of green cellophane together 
between small cardboard masks, and at- 
taching Hie screen in the sextant in the 
path of Hie sun's rays reflected front Elm 
index minor lo the horizon mirror. Von 
can, however j use a piece of glass smoked 
in it candle flame, and protected by an- 
other plain glass fastened over l 1 , 

the sextant’s const rue Lion and ptup 
eiple of o|teral ion arc made n.if 


be run through tin - center and brut over on 
(be hack lo net as a sr-rure hearing, If yon 
use tlircd-pfy wood, Lire pin iiinv I income a 
small worn;! F-rreiv. 

'J 1 1 r rereFcnpe te merely a small piece of 
ltrn-^F 1 1 tli im; ( n iliifi l you) fye at the proiier 
ande. In a prolOFFional EfXMh-L, this Ldc- 
of course , contains lenses, 

Willi cure in cons! rucl iuji ym.tr model, you 
(.■mi determine your latitude with fair ae-cu- 
lacy Emm (be pyk'star or slid. However. Un- 
less (Ills is done over Witter, you should sl l - 
feri a local ion where there arc no IliJte cm 
I lie li orisyn, 

I T IS needless I p say 'bar. Hite iirlirfe makes 
ni' attempt to enter into Hie fine points 
of 1 lit- nslrniiorny of iinvlual ion. As it mat- 


ter of fact, tin: pokstar Is about two degrees 
distant from Hie pole, and Hue uioi hits I con 
merely lo make [lie principles plain by link- 
injt 1 1 Fj- of them i)J practice, and thus give 
yon the Hi rill oF finding yn-m approximate 
pofil inn Upull the earth's* Forfacc with no 
Other aid than the Son and stars. 

The next article will show how Lo make a 
f ini pie equatorial telescope mounting, and a 
simple telescope of medium power. The 
method through which astronomers finrl stars 
by tfirir rigid ascension and declination rvi:! 
also he illustrated by experiments with the 
cf|ualorint (efescope mounting. Also, we shall 
complete! the astronomy of nsiviftalton by 
learning how longitude is determined!; 


ficientiy plain in Hie ill nslrai tons 
It is necessary only to odd !i 
word of caution. Ife sure to re- 
inforce (he cardboard frame so 
that iL will remain flat, or lniild il 
fsom laminated wood. Also. lake 
core flint the (wo mirrors nr? 
perpendicular lo flic frame and 
para I It: I In each other v. ben (be 
arrow poinls to zero on yom 
Mutant's scale of angles. 

It is be tier lo make l lie degree 
scale cm a separate piece or iSrte. 
to! board and aflaeli. il after I In- 
mirrors, are actually para lief, li 
is easy to prove (bal they are in 
1 his condition by sighting at a 
distant telephone pole or steeple, 
and moving the radius arm gen- 
tly until the two images of the 
object blend into one. Then al ■ 
tad) your scale with glue, and 
your Sudani will be correctly ad 
justed few altitude observations. 

The horizon glass is easily 
prepared by scratching off the 
silver 



a cm? y.LLvt dtp 


F(Al MIUOCM! MAL’-t 
HAST If) lHIHCAlOR AdM 


IIA^IE! I I 


IIAIC - 
? 1 1 v i. v 1 Pi 
MIEJUOC / 


'ZOLOntD 

CEUOPHAHB - 

j 

II AN OLt- 


iNnirATon 

A< 1 M 


.11 HUMilE IJINL'l (CAI r. i .■.' ll \ 
iof.QRE t iboAiy cjhi- nccn&t 


from its tillin’ l 1 half. I lie mikx mn i "i ss left EJniwum ts aii'l cUmfiinioh *icnsssnry in maltiiig yuiir uwn sext-nui 

Fully silveu'd. 

r\ S L ee pin rim: the riri;ular head id the radiii- 
a i in in i(s enrd hoard scirket, n |dn rhouhS 
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Boy Mechanic 
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Mi, ilsr- 1 1 rili ■!■ i cr r-E a lieiy ini n, rrA«l<* <ir prrtEnssipu lli-tiro ia nour- *««• j«r4t Tl .xlili* J*r cinlilooc 
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rnntiiPE nf s-iinHc nin-ps will-i llic nsc t>l rcnniimiliUtar (onJn Mint ,iny Wy cn.ii pitnJtr. — Ktlile-r.J 


Siirvcving and map making lin.vc 
always been two of the most interest- 
ing things ?t civil engineer lias had to 
do. And, like George Washington* 
many of the men we look up to today 
as successes in different lines worked 
as surveyors in their younger days. 
Surveying takes one out of doors, find 
is apt to lend him into the unknown 
and unexplored byways of ihe earth. 

Though modern surveyor-- often use 
precise and expensive instruments* 
creditable Surveys can be made w hit 
simple and inexpensive apparatus, Uf 
sileh apparatus, two of the simplest 
are the plane table and the camera. 


Since one must know Lbe principles 
of plane-table surveying before be can 
do camera surveying, (his paper will 
describe (he plane table alone* leaving 
the camera for a no l her chapter. 

A. plane table is simply a drawing 
board mounted on a tripod so that it 
can be set up and worked upon in the 
I’lf-lrb Cue kind of plane table, which 
as used in the army for reconnaissance, 
does not even have a tripod ; il, is rum- 
ply strapped to the arm of the man 
who \s using it. 

Plane-table maps vary greatly in 
scale and I lie area they represent. 
Landscape artists 1 plans may show 


only single city lots, while some topo- 
graphic maps cover hundreds of 
square miles on a single sheet. Lor 
maps, of a small farm* a park* or el 
residence block in the city, a plane 
table is almost ideal, since planed able 
maps are made with rather simple ap- 
paratus and do not require much 
actual measuring on the ground. 
Most objects arc located without ever 
going to them, or even sending a rod- 
man to them. 

Resides the plane (able itself and a 
sheet of paper, only a small carpenter's 
level, ei tape to measure a few dis- 
tances with, anil some spikes for 
markers, a hard lead pencil, a ruler, 

and a few needles are absolutely 

necessary for this port of a map. 

'I’d start a plane, table map, a sta- 
tion must Pie si. be selected from winch 
as many as 
possible u 1 
t h e objects 
to he located 
on the fin- 
ished map 
can be Seen, 

Urdinar i 1 y , 

the objects 

o-i i c iv o ii 1 d 

locate Eire corners of 

buildings, fence comers* 

intersections of roads, 

c oriters o f lots, 

banks of Streams* possibly trees, 
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arid section anti 
cor ti c r o in r [ s c 
railroad, a lake, ;i 

h 


qnar ter-seelfi.m 
country. A 
in ci n n t a i n , ur 


a ii y t 

forms a 

In mini ;ii k 


Ii c - 

first 

Ilia y 
hills 


i up iv Ii i c Et 

no lie e a b 3 c 
inany partieubirlm’nhly, 

ought Lcs be mi 
ihe map. In 
nuipping n ter- 
ritory xv li i c Ii 
has never l.men 
surveyed 
fore, 'he 
surveyor 
name Ihe 
anti streams. 
After the first station has been se- 
lected, it is marked by a pile of stones, 
a stake, or, if precise work Is to he 
done, a lack in the top of a slake. Tim 
table is then sc I up over this st n trim 
1 1 i>i n t ei nd leveled so (IieiI Hie surface 
of the paper xvill be truly horizontal. 
( seiiefnll v, loo, 1 lie hoard is ‘Yirienfedd' 
(hat is, placed so that two of ils edges 
point north and south and two cast 

and xvest. It is I hen clamped so that iL 
will riot move while working mi it. 

To begin the map, a point on the 
table is chosen to represent the Station 
oil the ground over which the talTc is 
set, n i is point is marked by slicking 
a fine needle into the paper, Vertically. 
A small triangle slum Id he drawn 
around tbc needle hole in (he paper ami 
labeled “Sta. A r " so that it will 
not be lost in the mine of points 
which xvill soon cover (he sheet. 
13 y sighting past this needle to- 
ward some object which is 
wanted on (lie map, like, the cor- 
nel' of a house, its direction, can 
he marked by setting another 
needle nil the far side id the tnldc, in 
tine with the first and the given ob- 
ject, Then, if a ruler or straight- 
edge be placed against these two 
needles and a fine line drawn 
connecting 1 them, tins line 
xvill show 
lion id 

Stn, A. All the 
other objects 
xv Inch are 
wanted oil 
i Li e finished 
map and can 
be seen from 
St a. A are located 
same way. 

The first points 


Ihe 

the 





exact di ree- 
obj act From 


1 ABLE JXT 31 A.A 


Frmii Sin, A should be carefully meas- 
ured and laid ofT to stale along its 
direction line on (lie map. Its place 
on ihe m tip should be marked exactly 
as the First station xvas, substituting 
B for A. Jt is xvisc, afire every fexv 
sights at other objects, to lake a sigEit 
air mg the line A 13 to make sure that 
the board lias not turned. A good map 
is impossible if Ihe board (xvists. 

To measure the distance between 
stations, a 50 or JOO-ft. tape, or some 
accurate substitute, is necessary. An 
ordinary piece of iron telegraph wire, 
105 ft. long, is a good substitute. A 

point, about * Vg fl. from one cud, is 
marked with a little lump of solder, 
A chisel dent in this solder xvill mark 


table AT 51 a. & 

one end of the lUO-ft. section. Then, 
xvith a burrowed tope or a good rule, 
measure oil ami mark ex'ery JO ft., just 
as the first point xvas marked, until the 
entire 100 ft. have been bud olT. The 
last 10 ft> should be divided into feet. 
In Fill this measuring and marking, the 
wire must, be stretched out taut and 
straight. The extrEi ?A/± ft. at each end 
are used for making handles. By esti- 
mating the lentils of ei foot, measure- 
ments CFut be made with such ei tripe, 
Hir ‘Minin," as an old-time surveyor 
might ceiII if, just as accurately as they 
can be laid off on the map. 

Two men arc required for measur- 
ing, di '‘chaining.” ei head and ei rear 
et milkman . The rear ihaiimian holds 
itic JOO-f t, cut! of the tape on the sta- 
tion point, while the head diainmon 
lakes his cud forward toward the sta- 
tion to xv Inch (.hey eii'c measuring, 
When he has gone nearly the length 
rd the tape, Lhe rear chafiiniEiit calls 
"ball . 11 Tt ic head cbahmian skips and 
draxvs the tape tip tight, while the rear 
chain man holds Ins division end on the 
starting point. Then the IlcekI cEiain- 
rnan sticks a spike into the ground to 


by direction in 


to have their direc- 
tion thus marked ought to be the next 
stations to be occupied. If all the ob- 
jects to be located can be seen 
three stations, or even 


stations, three stations will be 
cicnl. Tiic distance Lu mui of 



from 


L V\' f> Ilf 1 1 ) veil - / iifAiiiJ ■ . - 


snl Fi- 
ll j cm 


JiSPlfl WetL^ AU<r Gewift Wadiing'n^B pi^-i-tislli DiTthil*/, 


In 1743 -, Lard Bait Eli, 0 «-P^r ul ^ l.irge 


liililft iji VitfilniB, Took Him intc 13 is Kmjtloy is a Emrvitfcr 





THE SURVIVOR Vol. 5 


1 


THE SURVIVOR Vol, 5 




i'j 



1=1 



J here n r r.’ two ways In which itic 
map tuny be finished, inked, or traced. 
By di awing in the "culture,'* that is, 
the tiling, 1 ; built by man, like the 
houses, the knees, the roads, and the 
railroads, in l.dack ink: the topography, 
that is, ihc hills and valleys, in brown; 
the water, in blue, and then erasing 
all the construction Sines, a very neat 
map can be made. Another way is to 
get some '‘onion skin” paper, or some 
tracing cloth, tack it over the penciled 


his right arm and the hern! chainman map, and trace the lines right tit rough, 


Ail All'll nd n. C friii is t- 
111 R oi T WO SIrIUS 
and E! Straightedge, 
Tak« tlie Pint* nf 
(lkC T "'o NttJIt* 


moves accordingly. When he readies using black India ink. This tracing 
the right point, the rear chaimnau can be blueprinted, just as a photo- 
signals "all right” hy holding out boLlt graphic film. A plain, neat title, de- 
af his aims and (hen dropping them to suihing location of map; who made it 
his side; 1 Lie marker is stuck, and both and when; (lie scale used; why ft was 


move up a hundred feet and repeat the made, If it was made lor a special pur- 



Ho .3 


mark the place where Ins division end 
comes, calls out "stuck,” and starts on 
toward the object point. 

Large spikes make good marking 
pins, especially iF they have little red 
or white strips of cloth lied to them. 
Surveyors use ] I markers. One is 
sltldt into the ground at the Slatting 
point and is carried forward by the 
rear chainman, who also picks up the 
markers at each IdO-ft. point fis soon 
as the head ebainman calls "stuck.” In 
tli is way, the number of markers which 
the rear chainman has in bis hand is 
always the same as the number of 
hundreds of feet which the Iasi, set 
marker is from the starling point. 

In measuring between two points, 
care must he taken to draw the tape 
out taut and straight, its two ends 
must be level with each other, and it 
must be exactly in line with Ihc two 
points between which Inc measurement 
is being made, in measuring down- 
hill, one end may have to be held lip 
high, and the point on the ground 
where the end division would come, 
found hy dropping a stone from the 
place where it is in the air and watch- 
ing for the spot iv 1 1 ere the rock strikes 
the ground. A surer way to do tills is 
to hold a plumb boh string on the last 
division and cFmdully Id. Ihc boh down 
until It touches the ground* A rod 
with a reel or white flag on il ought to 
be pi ficed aE or just beyond the point 
to which the measurement is to be 
made so that the rear chainman can 
easily line in the head chainman. The 
latter, before lie places his marker, 
looks hack to the rear chaiumaii to be 
told whether or not he 1? "on line” 
with the object point, Jf lie is not, and 
might to go to the tear chaiiunn n's 
right to gel "on,’ 1 ihe hitter holds out 


process. 

After all Use points possible have 
been located from fsfa, A, and the direc- 
tion lines labeled lightly in pencil so 
that they can be distinguished when 
the board has been removed from the 
station, the plane table is picked Up 
and carried to Sta. R. 1 I ere at is again 
sd up, leveled, and oriented lay mak- 
ing (he direction of the line AR on tbe 
paper exact! v r the same ns that of the 
line from Stn, A to ,Sta, R on the 
ground, I his is done hy placing needles 
at points A and R on the table and then 
In ruing the hoard until the two needles 
and Sta. A are in fine. Sights arc 
taken on (he same objects which were 
"shot” at Sin. A, and to objects which 
were not visible from Sta, A. The in- 
tci sect ion of l he lines id sight toward 
:i given object from A and from R 
marks the location on the paper of 
that object. Jf the two ends of a 
straight fem e have been located in this 
way. a straight line joining the points 
will show the location of (he fence on 
(he map, Ry exactly similar methods, 
every other object is located on the 
paper. 

In order Lo avoid errors, it is an ex- 
cellent scheme to locate three stations 
near llm outside edges of the area (o 
he mapped, and locate all objects pos- 
sible bv sights from each of Lhe three 
stations. If, instead of all three cross- 
ing each other at a point, the lines of 
sight from Ihc three stations fin in a 
triangle, something is wrung. If the 
triangle is very small, it may he safe 
fa npe ils center as (lie correct point; 
if not, the work must lie repeated and 
checked. Locating even a few points 
by this method may prevent Some bad 
blunders. The three stations ought to 
form as nearly as possible, an cijuilat- 
ei:tl mangle; and the distances be- 
tween all of them should he measured 
and laid out accurately on the plane 
table. 



pose, and the direction of the north 
point, ought to be on every map, 'Flic 
topographic sheet* published by the 
Uni Led Stales ( I co logical Survey art 
good samples to follow. They have 
been published for a great many places 
all over the Country, and single copies 
can be obtained by sending .10 cents to 
[lie JDircctor, United States Geological 
Survey, Washing Lou, 13. C- 

rianc (aides arc almost as easily 
made as they are lv night. If ihcic is liu 
old drawing board around the house, 
a new bread hoard from ihc Icn-ccut 
store will serve. I’ or ordinary work, 
a table which is i£ or SO in. square will 
do very well. line board must lie 
mounted on a tripod so LhaL it will be 
rigid while it is being worked upon 
ami yet can lie undamped and oriented. 
A bras? plate, with a hole in it and a 
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mil soldered over the little, sere wed 
to the bottom i)I the board will per- 
mit the board and tripod to he bolted 
together in good shape. Another 
method, which is tioL nearly as good, in 
to drill a hole clear through the hoard, 
countersink it on lop Tor el holt head, 
find boll the hoard and. tripod head 
directly together. With the brass plate 
and nut, the camera tripod can he 
pressed into service is a nut rd the 
proper size has been used. The camera 
tripod in, however, apt to he wabbly 

with a drawing hoard on top ; a much 
more snitabiel ory tripod run be built, 
as shown in the Eicculupauying driiw- 
ings. Each leg is made nT two strips 
of wood, 'Vt by dfi in- Find ,1 ft. long. 
These strips Fire strewed together at 
their lower ends, gripping a spike be- 
tween them which will pie vent the legs 
from slipping on the ground- I’he lops 
of the strips are spread apart and 
screwed lit I Ik’ opposite ends of flu oak 
or maple cleat. This cleat is, in turn, 
screwed to the under side of the cir- 
cular tripod head. 

In place of flic hvo needles and the 
rule i described for marking the line of 
sight, most plane-table men use an 
alidade, which is a combination of 
two sigh Is and a straightedge. A very 
pimple alidade may he made by mount- 
ing two needles on a ruler. The 
straight edge of the rider is placed 
against; the needle which marks the 
station at winch the plane tid.de is set 
up. Then, hy swinging the rider 
around this needle until its two sight- 
ing needles come in line with some 
object, tin: line of sight can he drawn 
directly on the paper along the edge 
o [ the ruler, A surveyor In India once 
made an alidade out rd a piece of 
straightedge and two sights made of 
iiEitive coins hammered mil by a native 
blacksmith. Two pieces of cigar bus, 
one with a fine vertical saw slit in 


e(, and the other with a vertical siot 
and a piece of line wire or silk thread 
stretched down the center, ghieii io a 
well planed, straight, fiat piece of 
wood, make a line alidade. A careful 
worker may be able to put his sights 
on hinges so that they will fold down 
when not in use. 

More than anything else, map mak- 
ing rewards care and accuracy, and 
shows up slipshod workmanship, H 
l he pencils are sharp, the lines line, and 
if Lite work is cheeked often, beautiful 
ir-ap- cn.u he s li a rle with very simple ap- 
pa rains. 

Machine for Sketching Pictures 


An ordinary drawing hoard, with 
the a l lack meiHs shown, provides -an 
easy way to sketch pictures, even if 



i Sils MnfliliiE Aitlq rv Person in ] v.v tn r 0*1! Ttiic 
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one i "i not proficient in this line of 
work. El is only necessary to look 
through I he sight, and move the pencil 
about so that the knot in ike thread 
follows dm ('inline of the landscape or 
object being drawn. 

The size of the machine depends on 
tire one building i t . but a fair-sized 
drawing hoard is sufficient for the be- 
ginner. A strip of wood is fastened 
to the hoard, near one edge, which has 
a mefal piece (in each end, fastened to 
the under side and bent up over the 
end to form an extension for the rod 
Ph support the moving parts. '] he 
strip rd wood should he : 'i iii- wide 
and V, in, thick, and the sliding arm, 
holding [he pencil, Va in- wide and Vi 
in. thick. A like strip, hut much 
shorter than the one fastened to the 
hoard, is also fitted with metal pieces 
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in an inverted position so the projec- 
tions. will he downward. A j^-tu. rod 
is run through boles in the metal 
pieces of the strips at both ends, and 

soldered -to those on the- strip fastened 
to the boat'd. This will make a 
lunged joint, els well as one that will 
allow the tipper strip to slide hori- 
zon tEtlly. 

Centrally located on the upper 
strip emc two more strips, fastened 
with svi-twvs el 1 light angles to the 
former, with a space between them of 
Vl> in. for lire sliding renter piece hold- 
ing the pencil, li.es c pieces are fur- 

ther braced with a wire at the back, 
amt crosspieces are screwed both on 
lop and under side, to make a rigid 
guide for the sliding pencil holder. An 
upright is fastened to Ike side of one 
of these pieces over the center of the 
upper horizontal sliding piece For a 
screw rye to hold the thread. An- 
oilier screw eye is turned into the 
crosspiece just under tire one on the 
support, so that ihe thread will, run 
perpendicularly between them. Two 
more screw eyes are fastened, one into 
the tipper surface of the tear cross- 
piece, and the other hi the cud of the 
pencil holder, near i lie pencil- By 
connecting these screw eyes, as shown, 
with a thread, having a rubber hand 
fastened in the rear end and a knot 
lied in it jicfls' the screw eye in the 
upper end of the vertical slick, a menus 
for following the outlines of the pic- 
ture is provided, 

A vertical stick is fastened to the 
front edge of the hoard hy means of 
a notch and wedge. Ill the upper cud 
of this slick a very small hole is bored 
hw ;s sight, sitnilar to a peep sight on 
a rifle. 

To use the machine, set the hoard 
on a table, or tripod, and level it Up 
in front oF the object to be drawn. 
Look through the sight at the front of 
the board and move the pencil about 
to keep the knot of the tlircad on the 
outlines of 1.3 ic picture to he drawn.— 
Contributed hy Wm. C. Cuppess, 
Union City, Iiid. 

(I White marks cm waxed surfaces may 
be removed hy rubbing lightly with a 
soft rag moistened in alcohol, aFler 
which rub with raw linseed oih 

tr A walnut filler is made of IS lb. burnt 
Turkey umber, I lb. of burnt Italian 
sienna. Troth ground in oil, then mixed 
to a paste with 1 eft. of turpentine and 
I pt. of japati drier. 
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/^AMI.CliA surveying is 5 in i ply pkme- 
^ lable surveying in vvliidi the land- 
scape has been photographically picked 
up slid eat vied indoors. It has the enor- 
mous advantage that one can obtain a 
record of (he utmost fidelity in a small 
fraction of Ihc time taken lo do ttie 
field work of even a sketchy plane- 
table survey, rind thril plotting can he 
clone in tlic cotnforL and with the con- 
veniences of a drafting room. WEmti 
the hours one can work are short or l Lie 
periods of deal 1 , dry weather are few 
and far between, a camera is an ideal 
surveying instrument. Il see? and re- 
cords \vi 1 II Hie click of the shutter. 

Surveying bv camera was proposed 
early in the infant days of photogra- 
phy^ but not until the eighties were 
photographic surveys commenced in 
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l^llV f ,m,sl 1)p ,,ttefl lv]t3t a *\ ynit ]cvc?1 and 

JLlvJJl \_J t J Iv V I J f I ||C Some arrangement for cross hairs. A 

T-shapcd fcvel on the bed or the box, 
^carefully adjusted, will show when the 

k-1 Cl 1 Vt i* s place with naught but a pair of di- 

,. ___ ^ ** ZJ videis and a few pictures to do tlie trick. 

fmrofd C.r* jfcCsQQ And when the map is done, there are 

^jsi* all the data Lo tell just where a ten- 
uis court can go or a walk ought to be 
^ built. 

ITI'ir: ni I kin "xplnin<i ili-c |-i -T |-n ' i i .>0 nf II117 cnmcrfi i ,, .. 1 . [,.. v „ i . 

f<H lakni* Ll'i> |M*iliqrcq- nl endi aT Urn tln^r ■,(*< U.mj, l U mUKtllg SlLr\CVS, a plate (.EIUICNI 

nil^r 1 lh.-- I- U> I r-’. rkvdihj^it, 1‘rinlctl mitf IrfiU w ff| jniU'C 1 accurate WO fit iLrtll luill 

LMiCil :1 , 1 ,,„r- I >c Iw.] r.T iilnlt jjiE Uhe . ' ^ 1VU , OUEIl W II 

sihmim'I. i Sm siki-ff-iiMij{ fnUdc vl-ipi (jive in iieuii iUe a nlm oa merit : and a fixed focus is a hie 

i n (j d( (lie in»|i ffuiii |li* E'lNi-Lugrnphs. — Edilur.l -i i l , .. i t ■, / , 1 

J help in plotting. In spite of the Spe- 

cial and expensive instruments which 
earnest. With the extensive surveys have been designed solely for survey- 
or trie Canadian Rockies by the Cana- mg work, a little ingenuity on (lie part 
dian government within the past y f u lfi owner of most any kind of a 
dwndc and the topographic surveys of camera, he it big or Tittle, film or plate 
the Alps, the camera has very recently \ H>X (jr folding, will , 1 .. wonders lo- 
mdeed achieved the dignity of being Ward producing good results, 
known, as a "sure-enough" surveying To be used for surveying, a camera 

instrument. Iwen today, few survey ^ ]: ; nic j R ver ti cn | and when the perpen- 

qii^. have ev ci Uncd photography for rfjcnlur line from ( he venter of the plate 
making surveys, even though for to the center of the lens is horizontal, 
mountain topography or any survey Actual cross hairs in the camera are 
which includes a large number of dis- not as good as four titiy points of V's, 
tinclivc, inaccessible landmarks, the one projecting from the middle of cacti; 
cam cm asks no odd s of either the plane side, lop, and bottom of die camera Ixix, 
table or the stadia transit. just hi front of the plate holder. How 

A camtii a survey taken of the sum- (lie level is to be adjusted bo that a 
Jner cottage or Hie camping ground line between Lhe upper and lower 
will Ilf El source of great delight while points wilt be truly vertical, and one 
it is being plotLcd up nf_ wiuicr even- llimugii the dic-Ftde points truly iiori- 
inj^s. ^ I here is something weird in son ta I and on a. level .with the center of 
watching each lent and dock slip irilo lens when Uic buhl ties ate in the 
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A T-Shaped L<vt! with Atl bulling; Hntn is T, peeled on 
lli« Cnniccn Don, nr a rt EIle ESrd or the [■' r<l iti ibe C(unerfl 

center of Llstr spirit level, will be de- 
scribed ! el let. 

dninfrrn 1 1 r - l- [ 1 ri i ;'l ? 1 1 ■ J 1 

To prepare n camera (nr surveying 
it is necessary lo arrange that the axial 
center line through the lens to llie pk He 
sluiir be level, ami ilml (Ik- U ic:i E U m id 
the horizontal and vertical center lines 
shall In; iml icaH’d (Hi I lie (date. A Spirit 
level is the Ficst sidiitiim id the fust 
problem, and indicated ecu Id' points id 
the second. 

The spirit level preferably may be 
of die T-foun, with two level tubes., 
or of die “universal” circular hum, 
ivith which some hand cameras arc 
ccpnpped. However, urdhiarv hand 
vain era levels are generally too rough 
nud dEnicnlL of adjustment to insure ac- 
c 1 1 rale work. On a view camera, the 
level uiay he conveniently located on 
the bf:d which carries the lens honed. 
If it is screwed to the under side uT the 
anus it will he convenient for use and 
out of the way. The bed is likewise a 
good location for the level oil a folding 
hand camera, while the top of the box 
is about the only possible location with 
a box-type Eiistrinneist. 

The cross hairs or center-line irn.13- 
cators should be placed on the bach of 
flic camera, jusL in front of the (date. 
If indicators arc used, fme-Lhread cross 
hairs or pencil lines drawn on the 
ground glass must fie used temporarily 
Tor making adjustments, (icncrally, 
the two cross bail's will divide the 
plate vertically Mil ImriKoltUHy into 
Four erpral pFirls and tbc hairs or indi- 
cators will join die center point of ihc 
sides ami Cop and bottom of the open- 
ing immediately in front oF the plate, 
But il is essentia! that die cross hairs 
Itave their intersection in a line per- 
pendicular to the plate and passing 
through the tenter of the lens I bus 
in a earn cm in which Ihe lens is not 
placed in. the renter of the plate, or in 


which the rising and sliding front lias 
placed the lens off center, either or 
both of the cross hairs may be off cen- 
ter with regard to the plate. 

After the cross-hair indicators and 
the level have been attached to the 
camera, adjustments are necessary, 
Surveyors dialing rush be I wren perma- 
nent find temporary adjustments, pro- 
main it adjustments being those for 
which Ihc HtsEnimciii maker is respon- 
sible, and temporary adjustments be- 
ing those whit'll can ho and are made 
in the fioEd. The principal permanent 
or maker’s adjustments of the survey- 
ing camera are those winch insure the 
center line through the lens, or axial 
center line, or line of col lunation, being 
perpendicular Eo the plate, the inter- 
section of 1 1 ic cross hairs being on this 
line, and that the cross hairs them- 
selves are mutually perpendicular. 
Temporary or field adjustments must 
he so made that one Cube of Che spirit 



SUCTION a e 

Til* Oi h| I isai y 3!rjii;iiE Lnvfl (nfly On? it, lidt It Ek 

Hfll sa flF tli? T- Level 

level shall he parallel with the axial cen- 
ter line through the lens and the other 
parallel with llie I ior lziin [:d cross hair, 
I’he first held adjustment is made in 
l he following manner. The camera is 
set up, complete with thread or pencil- 
line cross hairs and level, Find focused 
on a stEikc whose lop shall just come Co 
I fie horizontal cross hair at the center 
of the plate, when the level tube paral- 
lel with the center line oF the lens reads 
level. This slake may be driven to the 
required elevation or a rod may be held 
on it and ifie point where, in the image 
on the ground glass, it is intersected by 
the cross hail" marked with pencil cm 
the rod as il is held vertically on the 
stake, The distance lo (his stake, is 
measured From (lie camera ami another 
similar stake set al the same eleva- 
tion by the same method, hut in an op- 



Tbe Ct&BH Unirs or Cmlrr-Ll^t Jiidlrntors allould 
Flamed *ms (lit lincEr -o-E (lie CahLftra 


posite direction and at the same dis- 
tance from the camera. The two 
slakes or the marie on the vertical rod 
which is held on these stakes in turn 
will be level with each other, though 
they may not lie level wilh the cam- 
era. The camera is then moved to a 
point very much closer to one stake 
than to the other and again leveled. The 
vertical distance from one stake-top 
ur mark on the rod is measured and llie 
camera (lien focused, on the second 
slake. 3f the level is. actually in ad- 
justment, the distance from the second 
stake top or mark will be exactly the 
same as ft was on llie first, It not, the 
difference, or “error,” Is found between 
the two vertical distances from the 
cross hair to live two stake lops. Half 
this error is corrected by raising or 
lowering one end of ike level tube by 
means of the threaded nuts which are 
placed on h for llie purpose. The 
whole process is then repeated until 
the vertical distances from the horizon- 
tal cross hair Fit the center to the two 
level stakes, one close to and one dis- 
tant from the camera, ' are identical, 
Thu Eixial ccEiter line of the lens, or 
the line of collimalinn, is then in ad- 
justment with the level. All that re- 1 
mains is to make the horizontal cross 
hair parallel with the cross level. 

This is done by using one marked 
stake. The camera is leveled as far as 
[Ik; “fore-and-aft" love! is concerned 
a nr! llie horizontal cross-hair point 
at lire center marked on tine strike , 
The catuerEi is then swung round 
until the slake just shows on 
one edge of the ground glass, the fore- 
and-aft or longitudinal level being 
cheeked to make sure its bubble 
is still In the center. Then the 
bubble in the cross or Iran* verse level 
tube is brought to the center by means 
of the threaded adjusting nuts, and 
the camera is thrown hard fiver so that 
l he stake appears along the opposite 
edge of the plate. This time, the bub- 
ble of Ihe longitudinal level Ejcing kept 
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lit the center, h?L J f [ 1 1 < ’ error introduced 
hy Liu L3 iufi from one edge lo the other 
l-s corrected. AEI of the adjustments 
me I hen rechecked, and if (hey are 
found correct the instrument is ready 
for use. If a circular level be used, 1 lae 
method of adjustment is exactly the 

„, Ef3g same, the living of liie bubble along the 

— axis of the camera and transverse lo it 
being used to determine. 1 1 lo longitudi- 
nal anti transverse adjustments. Slips 
of paper may lie used for lifting one 
side in place ol the adjustment nuts of 


the T-lcveh 

A leveling head or ball-aiid-socket 
joint on the top of the tripod will be 
found of material aid in leveling the 
instrument, 

Wo great mechanical genius is neces- 
sary lo prepare a camera for or to make 
a successful camera survey. BliL if a 
boy have not patience and an infinite 
desire for accuracy, camera surveying, 
or indeed any sort of surveying, will be 
a source oF neither pleasure, satisfac- 
tion, nor profit. 


The Iiinkf j'n Ailjiwlmrciln Slufulr] Injure I he Line of 
<Jti I liina t i.j il being PerjstndJeuilllF to Ibe Plan 


iiij | fg ' - era Su rvey 


J>y 

Harold G. McGee 


[ The eatilSrB records |iicl uree I'll n r •; n n he taken in i»r mt n vneslivn 1 1 ■■> ainl kepi Until 

UWre li.'hurc 'nay Ire hud in winin [of |ilulti\i|j[ ilic liililor.J 

A R1{K VRH.kSLY measured base ami where Hie triangle method is im- 
■* *■ triangle wilts ''stations' " at each possible. With an adjustable focus, il 
corner is necessary for making a cam will rarely give good results, 
era survey, just as ll is foi (lie plane- Once (lie triangle I ms been laid out, 
table survey, ll is preferable to have the field work is very simple. The ca pl- 
each of Hie three sides measured hide- era is set up at tint station, carefully 

pendent! v, though if one side has been leveled, and then a act res of pictures is 
accurately chained, I he of her (wo may taken, each single plate overlapping the 
be less satisfactorily determined by Hie | a sl so as to form a panorama of the 
use of the plane table. If the camera area to be mapped. The focus of the 
lias a fixed focus, it is possible Ur make lens must not be changed during a 
an entire survey front ihe two ends of series, and plotting is facilitated by 
a single base line; lurt this method lias keeping the focus constant during all 
no check and should be used only when the exposures which make up a survey, 


er?0J5 

LIHt.S 


Tivn Finn 1 5 r» i r riit.i In* 


S<-rn1i;lir?l nn Knrli Pl^tt Ilf-lnrr H Fs Used 


l(p l>lv( Frc\in r or to Mnl'i 3- tA. C 


KlfEnrea Erum Which Ihe PlolilhEj it J5*nt 


1 1 o secure good depth of focus, fe small 
slop is generally used, since it is neces- 
sary to use a tripod to keep the camera 
level, If contours are lo be drawn, the 
height of the lens above the ground at 
Hue station should he measured and 
recorded. After a series has been taken 
nt each station, the fieldwork 13 com- 
plete, It is an excel kill plan to keep a 
record of the plate numbers, and the 
order in which and Ihe station from 
which the exposures were made, so 
th at Ihe 10 or IS plates which a small 
survey will comprise may not get hope- 
lessly tubed up r If Hie camera is 
turned each time to the right, clock- 
wise, and the plates arc numbered A-l, 
A-K, El I, etc., indicating hy A-l, for 
example, the leftmost plate taken at 
Stsu A; hy A-S, the (date }ilsL to the 
light of A-l, just as 11 is to the right 
of 1 on the clock dial, and by B-4, the 
fourth to (he right taken at Sla. B, 
there uug ;l to be no difficulty In 
identifying (he plates siller the 
exact details of the ground are 
forgotten. 

While the pictures arc be- 
ing taken, "llags” of white 
wood or willi ivhi( e-elotli 
streamer!? tied to them 
must Etc stuck in the 
ground or held a( I be 
nl her stations in or- 
der that their exact 
location can he 
readily ami cer- 
tainly found o li 

the plates. A few distinctive slakes, 
some with one and some vvitli two or 
three strips of cloth tied Lo them, 
placed at important points on (he 
ground will help Immensely hi the loca- 
tion of knolls and shore lines. 

In plotting a camera survey, either 
the original plates, the prints, or cit- 
1 argent cuts may he used. The plates 
arc the most accurate !( a Corrected 
lens has been used; and the enlarge- 
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itients made back through thy lens will 
Fie best if (Fk: images oil the plates are 
dislurlKl, Fn Etiry cfisc. two fine hair 
line?: must i>c scratched on CFich plate 
before Ft is used to plot from, or to 
make ihc prints from which the plot- 
ting is to be ^wc. One of these lines 
should connect Lhc (Joints at l lie Lop 
an<l bottom id (lie plate, find the other, 
the points Eli the sides. The vertical 
line divides the objects w In i ll tverc on 
the right of the center of 1 1 1 c cam cm 
from those that were on the left, and 
the horizontal line coimeeling the 
points on the sides separates the ob- 
jects that were above the trim era 
from those that were below. 

.If the survey Luis been made 
with a lens that dues not cover [rl rioum* * 
tli<' t-lrilc f ii 1 1 v .»r Hull lias con- %%?■!, $!$?£“ 
sifferoble Imcoireclcd Fiber- [j$ 
liiiion, causing distorted e ar *r Su<a y 

I _ _ i1,^ n S'fiJilc 1 l'*L / 

shapes near the Man *»■ / 

edges and corners / 

of the | He I lire, re- / / 

suits can he mate- f 

risiUy improved by / \ -y 

plotting front cu- STrt _ A A " 
largements.. in -- ctsinre 

making the en- i- -incuhhi 

I argcinenLSj 

I he hack of tlo'ongh tin 

thy camera reverse on 

should be in wlircli it 

removed was made. 
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making the en- incgsbect m awing ccHSaAHr — - pf 

V[i> ■' 1 - 1 i-id^ 1 ' ■ >f through Lhe plate and the lens in the will he straightened out, and the re- 

l Ik- ("-ru-va reverse order and direction of that sidling enlargements will F>e free from 

shiHild lie hi which it passed when the negative distortion. To make successful en- 

' removed was made, fn l his way, the errors bargemen Is for surveying work, the 

and (he light, should he nlloxvcd to pass which were made by Che lens originally easel on which the bromide paper is 
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lacked must he square with llic cam- 
era, and the paper t(^clf should he list 
and smooth. 11 is just ri, ^ fiec^sary to 
keep the tn.se! Ett a constant distance 
ftoin the camera during the enlarging 

as it was l o keep (lie Paine Focus while 
she original negatives were being 
jiiEuie, 

In plotting a camera survey the hast 
triangle is first carefully laid out on (lie 
paper to snclt a scale that the map will 
he nf ?l desirable sme. Willi lhe apes 
of llic triangle repiesrn E [rig Si el. A, say, 
els a center, el circle is drawn with el 
rati i its as nearly as possible to 

I ht! d istance between the optlcEil center 
of the lens and flic plate when (he pic- 
ture - w a s taken, Urdhiari ly this will 
Fie llic focal length oT lhe lens: but if 
the camera was not focused most 
sharply on an object a great disiniiec 
oJV, the radius may lie greater, This 
radius is called the * 'mapping con- 
slrtnL.” When ;m approximate distance 
for the mapping constant has been de- 
termined by measurements on the cam 
era or by knowing the focal length of 
tbc lens. the circle, or rather the arc, 
E'G between the two lines to stations 
K and t', is drawn, The plates taken 
at Si a. A, anti ranged Eimllnd libs til- 
de on the outside and just Lunching it, 
will show the hi i id stupe exactly els 
seen from A. 

Jn the accompanying diagram show- 
ing Ebe method of determining the 
mapping constant rind of loading die 
traces of the pluLes, the letters K, G, 
II, J. I s . R and S designate points re- 
ferring Jo the true mapping constant, 
and the construction necessary to lo- 
cate the traces of the plates. The 
pi i m c 1 1 Idlers K', V' f i G', G", etc., me 
user I In si tow si mil el r points where the 
trial mapping constant is cither too 
long or Luo short. Tbc following de- 
scription refers eqdEilly to the eonstrue- 
l ron necessary with (me or trial- map- 
ping constants. 

Next, a line I'll ls drawn perpendic- 
ular to (lie line Alt of (be triangle at 
the point I 1 ' when; the arc intersects it. 
On this line is laid olf, in the proper 
direction, el distance equal lo tbc dis- 
tance {in tin 1 plate or priul from Si a. It 
p> the center vertical line, brum lilts 
point is drawn a lipid line. MJ. toward 
the center of (be arc. Where tins line 
Crosses the arc, sit J, a tangent, KJM, 
is drawn, which will show I he: location 

of (he plate A-1 on the drawing. This 
line is called (Ik 1 ( race id (lie pi site. An 
object which appears both on plate A-F 
and A-5J is next picked out and its loc:t- 
Uuii <iii I. he Li ace of plate A- 1 deter- 
mined hy measuring the distance JN 
equal lo Che distance on the plate from 
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(Fie image of the object to the center straight line, (7GT The point G 
vertical line. A light line, NO, joining where this hist drawn line intersects 
this laFl-foutuI point with Sla. A, is {lie line AC of the base triangle, will 
tFicn drawn, , Where this hist line be the point through which Llic arc, 
crosses the arc, at 0, a tangent, OP, to with Uie correct mapping constant as 
Ihe Eire is drawm, and 1 ho (race of the radius, ought lo pass, provided the first 
|date A S is found with the Eiid of llie two approximations were not too far in 
point which -appears on Froth plates juist error. This third trial ought lo make 
els plate A- 1 was located from Hie pie- [he location oF the traces of the (skates 
Lure of S(a, Jl. The traces of plates exactly correct. If, however, tbc focus 
A-d and A- I Eire found hi exactly the of the camera was changed between ex- 
same way as was that of A 2 . if the posures Ed. one station, the traces of the 
radius of (lie ale has been estimated plates will not all be at an equal dis- 
r r,i redly, Sla. C will be found to be taiicc from (be station point, ant! their 
CXELC Hy on (In. point where Lhe trace oF locution will he elm almost impossible 
the plate showing the .nation crosses gisk. The (lkts of the plates taken at 
the line AC on the pEipcr. If i( dors stations !’► and C ELre found in exactly 
not fall on lhe line Ac, which is gen- (he same manner as were those for Sla, 
erally the ease, everything must he A. After lhe traces have all 
erased except the original triangle, been located, it is a good plan 
hirst, however, a radial line ST 7, or to ink them in lightly and 
S'Tj", is drawn from the location of erase lhe pencil construction 
Sin. C oil the l nee of the (dale A 2, lines which would other- 
d or ■!, Ets the case may lie, to the arc* wise form an impend itl- 
and the point of intersection of this Me maze. The traces lo- 
line and the eiic, <7 or l7' ( is preserved, calctl, the dilfietill and 
If this point, (7 or CVA is outside the tiresome pari of lhe 
]>elsc triangle, the next Irkil arc should plotting is over: Hie 
be drawn with a lafger mapping con- landscape, brought 
stunt, ua el radius, or vice versa. If (lie indoors p h u l o- 
seeoud mapping constant is olT, find graphically, is 

again the point of intersection of the located as with the plane table ; eiII Lliat 
radial line through tbc new location of mti; ,jpip p> be done is to bike the sights 
Sla. on the newly Inc a led trace of (] n[ | ^ iC . points on the paper which 
die last plate and Lhe new arc. Join fi | JOW where the objects were on the 
tins point and the one found previ- Krt)1ini p 

This taking the sights is a simple 

\ 
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run her, Willi a pair r j T dividers. I lie 
distance from a given object From (lie 
center fine of the plate is measured. 
This distance is laid off nn die pro per 
side of the point marking (lie center 
line uf die truce oT the same plate; a 
radial fine is drawn through the time 
nl Hie g i veil distance From die renter- 
line point and the station at which the 
given plate is taken; this js one line of 
sight to the object, I lie same object 
is located from another station in the 
same way; as on the plane treble, the 
intersection oF die two F f 1 1 <- ■> to the 
same ubjcct marks line location of the 
point which represents the object 
un the map. 

Obtaining elevations for l.lic 
drawing of con tom's is a slight 
ly longcn process. Con Emu s 
arc lines joining points of 
equal elevation ; they 
re] ne sent successive 

shore lines, if 

Mi c arc a 
mapped w e I C 
inundated and 
the water 

should 

tis.e slowly foot by foot. If the con 
tours are close together, the ground 
represented has a steep slope, and vice 
versa. If, on a map, a number of points 
arc of known elevation, it is simply a 
question of judgment and practice to 
tell where co u Lour lines go. 

Before eon tours can lie drawn the 


elevations of a considerable number of 
pi Nin Is must he known, IF the clcva- 
I ii hi of any one of them is known and 
the difference between that one and 
any oilier ran be found, determining 
Hit? elevation u f II i C second point is 
simply a problem in addition or sub- 
traction. If it be desired to find, for 
its stance., (lie (inference in elevation be- 
tween St a. C and the cornet of the 
fence, as shown in die sketch, two solu- 
tions are possible, as follows: 

hirst: Bcipendieubif tit the tine of 

sight from Sla. C to die fence corner, 
l wo lines are drawn, one at the Inter- 
section: id the I race of die plate by the 
line of sight, and mic at the point on 
Ihe papier which shows the location of 
the fence comer. On flic Farsi of these 
two lines is laid nfiF the distance Y% 
eipual to the distance uf ihe ground u[ 
the fence post above or below the hori- 
zontal renter 1 1 it c on the | ' 1 ; l I e • I h t'O U g l k 
this poinl, on the first perpendicular on 
(lie line of sight. Is drawn, a line 
through the Sla. G and extended to an 
Em I erseH ion with the second drawn per- 
pendicular, Mlic distance from the 

comer of the Fence, on the paper, to 
this intersection is the distance V, the 
difference in elevation from the center 
of line camera at Sla, {, to the ground 
at lltc Fence post. This solution is 
longer and less desirable than the 
second. 

Second: In place of perpendicular 

E hies to the line of sight, I lie (race of 


[lie (date, and a line, through the point 
representing the object, parallel with 
the trEtce, may be used. 

A datum plane, or reference surface, 
from which all elevations are measured 
up to the ground surface must be as- 
sumed., I lie United States Geological 
Survey uses mean, or average, sea level 
for the datum rn all ils topographic 
shecEs, Generally, unless there is a 
United Stales Geological Survey 
"Lie in: h mnrk, JI a monument of care- 
fully determined elevation referred to 
sea level, within the limits uf the sur- 
vey, ii is belter Lo assume I he elevation 
of some point, as Sla. C, at BJu ft., or 
greater if necessary to place tlie datum 
plane below the ground level Ekt ?dl 
points within the area lo he mapped. 
Other elevations are figured from the 
assumed elevaiiou of Sla. C. Allow- 
ance must be made for the height of the 
center of the camera above the ground 
at Sla. in computing elevations 
above Sla. (.!. All elevations deter- 
mined for the purpose of drawing con 
lours are ground cleva lions and not 
the elevation of the top of objects lo- 
cated on lire map. J lje topographic 
si i eels of the Geological Surrey ait 
good examples to follow, in drawing 
contours. For many purposes, con- 
tours are nut essential, and tike reline- 
iticn t.s neveSs-Etry for l he if dra vying in ay 
be oin 1 1 led . 


How to Make a Surveyor’s Transit 

By BENNETT BLACK LI DC E 

A buy who likes to do like things «'to a board, % in. in thickness, just 
that ''grown ups" do can derive con- deep enough to admit the compass 
sidcrabfe pleasure from the making of RMl, fityi I hen ;i ci i do, A, \ in, in 
a I iambi, which will enable him’ to diameter, is drawn, having (he same 
start in surveying railroads, laying off center as tike compass hole, and the 
town siles, mid doing lots of kindred disk is cut out with a Co ill] lass or scroll 
work. It is necessary (o have a com- saw, A ring, B, is cut in the same 
pass, and one, 1 ’V| in- in diameter, can manner from the same material, its 
l?e purchased at a reasonable price. A inside diameter being such that the 
hole is bored with an ex pan dvc bit ring jusl fits around the disk A, and 
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UO-i<5| of CutIs for (lie C 5 fis.Cruc Clnn of ,n Transit 
VVlai-lp cnn (ir Used, willi, Fairly Ac<-u:nlp firnul >': 1 
in U i?i n i; Aii’ilmr SuTveyinn for JO, ih'in'l Wr-r^, 
Town S i c-rs 5iii i.S Ihe I^yiiiK dill oS Maps 



the cm l side diameter, Vt% in. Another 
block, 5 14 in. in diameter, is glued to 
1 lie bottom of the small dish A. This 
wilt appear as shown at C. A small 
hole is bored in Ihe center of the bot- 
tom block on ihc under side to re- 
ceive [he I breaded end of the screw 
on a camera tripod, tty careful ad- 
justment the threads in [lie wood will 
hold the transit (irmly. A plumb hob 
inusl be attached exactly in ihc cen- 
ter of die tripod bent!- M'hi.s out be 
easily done if the head is wood, but in 
-ase ihe lop is of mcEnl, ibc line can 

lie attached to the screw with a dou- 
ble loop, as shown nt ]J, so I Emt ills 
boh will hang oenlrnMy, J Two stand- 
ards Eire made as shown a! ft, each 
about 5 hi. high, and fastened to the 
ting IS in the positions shown in the 
drawing of llic complete instrument. 
An arc of a circle is marked on one uf 
Ihe standards, as shown, to designate 
angles, the mat kings being laid ou( 
with ei bevel protractor. The pointer is 
a hand Front an obi alarm cluck. 

The telescope arrangement consists 
uf a piece id pasteboard tubing, about 
I l'j hi. in diameter, one end being cov- 
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f.red si Ei a piece of black paper with 
a pinhole in ihe exact center, and the 
other equipped with ''cross hairs/' 
Four small notches arc cut in the lat- 
ter end of thr Julie, exactly quartering 
d, arid two silk threads as line as crin 
he obtained, are stretched across in 
these notches. The tube is fastened 
to a block of wood, 3 in. wide and 7 
En. long, with small Lades and (wo 
pieces of fine copper wire. This block 
is pinioned be! ween the standards with 
(wo nails. The hand is secured to the 
nail in such a position that E( will point 
straight down when the tti.be is level. 

The instrument is adjusted in Hie 
following manner: It is seL up where 
a Tone tree can be seen, about one mile 
distant, and the center of the cross 
hairs is carefully set on the tree. Thou 
a very fine wire is stretched across the 
compass, as shown at I"', arid while 
keeping if directly over (he center of 
the compass it is also placed on a di- 
rect line poiniing En (tie tree. Very 
small brass nails, driven in at G and 
JJ, serve in fasten it in lhe position 
elms found, When this adjustment 
has been made Ehe (elo scope can lie 
turned to sight any object, after fust 
placing she instrument so that Lhe 
needle points to the M on (Fie dial, and 
a glance at the wire will show Lhe exact 
direction in which Lhe object is located. 

The instrument is then taken to a 
level stretch of mad and set. up, and a 
slick is placed on end and marked at 
the Iieiglit of the telescope* The stick 
is taken along the road about SOU yd., 
the telescope sighted on it, arid Uie 
hand srl. This makes the insl rumen t 
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level enough for nil practical purposes. 
The plumb bob is then dropped, a dis- 
tancc of ^1J ft. measured from it on Use 
road, and a mark made- The tele- 
scope is sighted on tSi is mark, and a 
mark is made on (he standard at lhe 
poini of the arc. to which the hand 
points. Another UP ft. is measured, or 
■ 10 ft. from lhe bob, and another mark 
made, The telescope is sighted on 
ii. and the location of the hand again 
marked, I his works well np to about 
(SOU ft. (hen lhe marks, begin to come 
very close together. This method is 
used for laying out I own siles. The 
instrument is set tip directly over a 
stake from which to work, and lhe 
telescope is turned down until (lie U(l- 
K. mark is indicated, when lhe opera- 
tor looks through (he telescope and 
tells Iris helper where lo sc I the stake. 
Then another is driven at the next 
point, and so on, until the Eiitiil oT the 
ins! ■ Limeirt is readied. 

When doing railroad surveying sev- 
eral start out together, one with all ax, 
to cnl away brush: otic to carry pegs: 
Irvo lo measure, of chain, tine distance 
between stakes, and one lo do Hie 
sighting. In lh;s manner a line ean 
be run thri[ comes very near being per- 
fectly straight for three ] piles. 

A concrete example of how Hie tran- 
sit was used to lay out a map of a 
ranch will now lie given. ! he slart 
was made uei an cast and west fence, 
The instrument was set 5 ft. from the 
fence at one point, and at Hie other 
end of lhe fence lhe stick was set at a 
pohiL 5 fl. from Lhe fence. When the 
stick was sighted, (he wire cut the K 
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and W on (he compass, thus showing 
that the fence was set on a line, due 
east and west. The distance was 
measured from the fence lo the house, 
which was Vj, mile, and this was noted 
in a book. This operation was re- 
peated on the rear, and (he distance 
found to be 1 'fa'J f[. while (he compass 
showed the direction to he 4 (.leg. 
west of south. The next line ran 4S7 
It. and 1 deg, east of south. This 
was kepi up nil (he way around. After 
these notes had been obtained, it was 
an easy matter lo lake a piece of plain 
[Taper and strike a line representing 
north and South and lay off the direc- 
tions, A bevel protractor was used to 
find (he degrees. The transit was set 
on Ehe posts of the corrals and this 
saved the measuring out from the in- 
closure. The creek was surveyed in 
lhe same manner. So many feet south- 
west, so many feel wc$( 7 so many feet 
5 deg. south of west, and so on. Hold 
its length was run. 

The transit can also be used For find- 
ing distances without measuring, A 
true from A lo H is sighted, and F 
represents a point Vfi mile distant, the 
line from F to Ci being I GO fl. A line 
I x now sigh led from A, through C to C. 
A person standing at 1) is directed to 
move toward the point F and he is 
slopped as soon as sighted in lhe Ide- 
scope. lie then measures the distance 
from D to IT Suppose this distance is 
2J50 ft. As each JUG ft. means % mile, 
and the fiU ft.. l /j mile, Lhe point I vis J \\ 
miles from the transit. This method 
can be used guile extensively and dis- 
tances obtained arc fairly accurate. 



To Enlarge or Reduce .Plots 


]■ nUriir-i: nml Mr-'i ■ ■■ ,; F ■ ■ i ■ Tv I.V In I I ■ ■ ■ i 

n ContiiLon I'ciiul Locit-ed iTflaerly 


Sometimes il is necessary Lo enlarge 
or reduce a plot to a tj File rent scale. 
This can he easily and quickly accom- 
plished without resorting to ihe slow 
process of prnLi'acimg the angles and 
scaling the individual lines, 

Take any point, l\ and from it draw 
light pencil lines through each of the 
Corners of iIlc plot, On any one of 
these lines, as Al\ lay off with dividers 
AC equal to CP. Place a triangle on 
l Fit: line A H and with a straightedge, 
nr jinoihoL- triangle, laid on the line 
A I \ slide the former Lo lhe point C, 
then draw line Cl> parallel with All 
Until it in t riser l s the radial line RTF 
In Ihe same manner draw line OF 


proceed as in the Jirsl case, Using G 
as (lie starling point. 

The location of ihe point P is 
arbitrary and may he outside of the 
boundary of the plot or figure to be 
enlarged or reduced, but should be so 
located, if possible, that tin: radial lane 
in any corner does not parallel either 
of the plot Ernes to that corner. It the 
point cannot be so located for all Lise 
lines, il may. be necessary lu scale the 
lines. A liulc practice in picking iuit 
(lie I iesi location for Line point will give 
gratifying results. — Contributed by 
Junius L>. McCabe, Pittsburgh, Pa. 


parallel with 11 F r Find so mi, all about 
lhe plot. A lest of accuracy will be 
in striking lhe [joint ti with the last 
line. If the original plot has a scale 
of 40 ft. to ihe inch the reduced plot 
would he HG f t . to ihe inch, if it is 
required to enlarge lhe plot In 3G ft, 
lu the inch, make AG equal to A P, and 
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Electric-A rc To rch 

WliLDS SMALL WO k K 

By Edward Shaw 

POPULAR SCIENCE MONTHLY 



An f Iff ( rom* EO-C t deflect* Life flame 
ci I Pin carbon iirr outward in a lranp 
p-ijiin that can be use cl Et>r w-cldJng 


MARCH. J9J7 


B y UTIl .1 7JNC iln- intensely 1 1 eft flame 
.if -1 carbon sin - , il is possible In rem ■ 
‘.it- nit ft rifiv and curious type of weld 
ing torch (at EJ£]WTiuu:ntaI purprisrs or small 
u'Hirk in [lie shop The arc is deflected by 
means of an eleclrpmagm'l inlu u lung pointed 
flame* which can be used for various |>ur pcs es- 
TIh' torch illustrated. fur example, was de- 
signed fn-r welding wires of very high |m-H mg 
point fclirnmel nnd alumd) used in Lilt I'nii 
Slam limi nf 1 heniuK-oupk's. An nsy-grift (Tsiiimi 
would, of course, do (he same wort, but is 
nol always available. 

There may In: I Kg perm ot uli idea fu lids 
Lorclk 1 1 lilt roi| hi In’ developed info sOOtr thing 
more piacUca.1 and useful Possi bly (lie mag- 
netic field toukl lie fio Adjusted and shad'd 
[lint one could form ilie arc into a hmg, slen- 
der Dame, more concentrated Ilian at present- 
ly is interesting In note: El in E the are roars 
more on aKernaEiug I Kan nil direct rurteiil 
and tlfc Eiomo lp iworc concentrated and 
pointed in the forward direction. 

r l'Ke electric arc whicli fa formed between 
[wo carbon rods in contact arises frotH the 
va|JCi] i nation of the rods when sufficient ciir- 
mi! flow? through tlicir Li|iS. The hot COIN 
dueling gases produced id I lie iwint nf con- 
tact maintain the an: at Ilie expense of Jlic enr- 
hoti rods, wElidl slowly wear a way. That these 
hot gases or names consist of electric charge* 
in motion is shown by i lie fact that they Lite 
deflected by ft magnetic Held. 


The small I orch described consists of two 
Y\ in. ftia under rorljon rods a Knee which is 
mounted an electromagnet and I h rough which 
I lie current of (lie are flows. The magnet ig 
connected in such a way that its field deflects 
bhe ore outwards so that it becomes accessi- 
ble for experiment. The magnet consists of a 
tn. diameter soft slreJ core wound with 
approximately turns of No, 1-t cotton- 
cnamel, copper magnet wire, The ends of 1 1 MS 
coil lire made of asbestos hoard to protect 

I he winding from i w li-.u, and the wliolr mill 
is mount I 'd in (lie end of ilie slotted lube 
shown, 

in order to e-ompeissale for the wearing of 
the carbons, a device is provided to brine 
them together slowly. Tins is made very sinl- 
ply nr I consists of a clash pul, the shell of 
which is the handle of the torch. So thirl the 
nidi inn will lie finite slow, ilie piston moves 
1 1n i hi nd i a heavy oil, A hole is drilled through 

I I ic* piston in the direction of ils travel tc> ftC- 
nnimiodnta 3 lube of approximately 

bore and i/ci-in. wall. This should be a force 
fit. The lube Is allowed to extend a bit be~ 
yond the fisec nf the jri&loti, so thal it may 
lie si|iiM:zcd together if necessary in make 
an adjustment, A strong, yihosphur-hrm'iXC 
boFicrtl spring, pushing against I lie- piston, 
drives LL Hi ron id i the oil, which flows through 
Jlu 1 tn tic. Pert it I hr sine of the hole through 
which the oil flows and the grade of l lie oil 
may Ire used (o regulate lire piston 'Is spred of 
travel. To allow for a rapid reset ting of the 
pl&Lotk a flap valve of .OO.C-in. spring steel f£ 
mounted on tin* end of llir piston over a 'A- 
in. diameter hole. (I is important to solder 


this valve Eo the piston ns far from the hole 
is possible in- prevent |iemiaiicnl betiding by 
the sudden rush of Oil as the piston is reset. 

A ididiHy fastened Eo the outer end of the 
connecting rod, has ;i small pin attached to 
Us. underside. d his ernnnumicatf'S [ho motion 
of tlie piston to the two carbon -support onus. 
On the top of Lilt: slider is a small handle for 
resetting the piston. 

The carbons are held by splil olnmps and 
insulated by a heat- resisting material, such as 
asbestos. Tin. - curboEk-support arms are about 
l io. long null shaped ns shown in the sketch. 
I be curve along wltieh Lbc jdn slides ap]irosi- 
?uales ;l eirele with a radius of 7 in. A smooth 
curse is tieoeSSftry Lo make the carbons move 
together evenly. A SI i l:lJ I helical spring is at- 
tached to the far ends uf I ho Iwn carhnn sup- 
per Is in tiring flic two carbons together. 

'bite arc and the cleft comae net are con- 
iLi i ird in such a woy jhni the flame is blown 
tin [ward. Tire leads to LPie Iwo carbons should 
he made of flexible copper braid on order not 
In interfere with lluir motion. 

Till? are shown in Ilie plinl ngtnph iGqiiircd 
g anpicrrs direct rnrmU. Ifiueever, svhen (his 
is used, i lie carbon connect ctl to the positive 
terminal should he larger than the negative 
carbon beta hi Sc it wears nwny nearly twice as 
fast. ^\'ilK alE cmatiiig current, holli carbons 
con lie (he sonic siae, 

'flu- rEijueiisiifns given arc suisgestive of a 
in i id rl marie by the author, but the sa^e of 
Ilie torch may bo modified |o suit indivirlual 
rlesties. 



i'i' Du ISPE51VS oor.no £ ■111 " Thick ) 


,! i“ pia. ivifA;..'. hurt iiwttLE , ■CA.ibACk i 

i:-f Aief-I IMO- ktor IC+4 or e-iSliHJ 
•nr.TT»H AOMNjif WALL fr* TL'DlPfO 


■4 A-5iBCS.ro 5 GOA^O 
"rji_r|?. two 
fllhfQitvO. f'C’cSTj 


ip y f?, or? a -= s 

TUPt, - ‘ 
i.j a - WtfALL 


OF p,-? 1.1 

tO r icm- 
fnamei. ED 
WIRE 


Pt w Jl 
THREAP 


ruin r.;.v 'T i7 jl.vio 


AJ^Xvdp .SUL.. CO m AL 


'.‘3 "CM A AilKSTOS i ?£t> 

IN ^PfTh.niC- FiJfiF 


^"5LOT 


M Ir ' cn" \ 'Ai"'fr.OiA 
^ l ir " rttosmoir-A tube j 
\ / 

' WJ'-Z'j, trv^IHG. \ / 

nOfr \ / 


- T U D'.'.. 
nn*:,s iw>Ci 

.S" LVihO. 

eF i,\1ED 1 U 
.r^-ju, pa, 


f Tfv>jT cyr 

-OF » 


! 0 ni-vir -- -i-v n , j < 

1 HREW) 


'n?. ■■ i 00 


0 ■ c^eo-i 

fv r. 

S ,■ cy f la r s-n c-c k 

- S. 


j,!jrrL“.3[iurj AftM 
( 2 r-rohii.sri'1 


ENT.IIE CHAMHF.iZ 
fi L>_EI> ^viri, on. 

p/nir f-.i r’Aj. c3 uo^f.'i u-jl£SS 

iirf^ir ao io rvL toHTOAor 


The estjM! riiHRiiln] larch lins -nil I n Ren C osls dash-pot ni raiifeoiricur in the IhhuHr t« rernlntc the arc 



pipe Cap Is Bench Anvil 

* A IVHn. or Iftrftor pipe oup can be US$3 as 
an anvil for light work. Mount tho pipe on a 
hasp turned or glued.’ up to ill inside the enp 
nnd raise H to a height that allows room for 


PIPE CAP 


&ASE TO FIT 
1 HSI 0 E OF cap 
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Ihiiifi tU pictures shnw how Herb Micholi rnpFur«& c: timber 
ralhtar nlivni, Ha i poFj r>nc, siifining Lt s r- 1 F an a howled or and 
approaches quinlly, but Fhci inc.'f, croi.'SAcf, erHampis Fa pf- 
capu, N ich*Fi c|uir.i|y g r □ j p : IF with a special clamp rad . , , 


AN AMATEUR PROVES THAT FEAR OF 
RATTLERS CAN EASILY BE OVERCOME 


Irvin top a few miles from the town of 


hi?? mother's horror, flic cluttc+rnd 



,f rMr 








v ISP, since the Ctai'ileu of ftden, 

SIlFlkCfi hiU r C IfFIUC] HU Jl'n-OI'-ICKH 

” " unpnpnlar animals, classed by 

some fls "varmints." nml giving 

L i i i-i icl souls shivers m' Fear whenever 


with frogs, turtles, and snakes, Nichols 
d i L.l i lot ji i ve m l n; h L lit n i gl it In re p 1 11 G-M 

tin HI ?t few years ago, although he had 
been a woods ill Fill enjoying Itolllng and 
lumling Now Ida glLn IUH.3 Ida fishing 


Wingt laic. New York. His men real, 
neighbor is three precipitous miles 
down l.l ie mountainside. 

fhlftkes are numerous ill that coun- 
try: Nichols found that nut soon after 


l.l iev sec one. But l hero are people whe Lack to arc hardly ever lif End from their lie had taken up residence t tie re. The 


Hite snaltns - are even finite devoted to racks, but Elis si take tiooks are always ftrHt rattler HmL lie encountered 80 Stio 


Lhfni and in almost every emnmdiiili at hand and hIhiiv plenty of wear. prised and scared him that he almost 


one finds n "snake man," who. for his ll was only seven years ago LhnL broke a leg Jumping away from It. The 


peculiar hubby, earns tbn admiral km. 
Incredulity, or ridicule of his neighbors. 
In Dutch Pflj? county, New Tnrk. such 
a timii ran be found id l he person oE 
Herb Nichols, wlio has adopted the 
slogan, "Keep 'him Crawling," Nivholfh 
a slim, gray-halred man of lifty, has 
mil. always been a sunk* 1 laucier. Unlike 
the usual small boy wbustt pm dels, to 


Niflmts's iiobby liad Its beginnings and 
put him an the way to becoming an 
m n a ten r herpetologist. Up to that time 
Fie had been n city hollfiC painter, taking 
occasional vacation trips into Lh« coun- 
try. Various cl re 1 1 instances., principally 
:i .'dm' It period In his business, caused 
liim l.o accept the ]- -dtlon of caretaker 
of cl, Lonely piece of property ofi a i..’.o,v. 


Incident occurred Oris day when lie was 
weeding a flower bed in front of the 
oil l barn, which lie had converted Into 
a home. 

Nichols was on his knees pulling 
weeds and absorbed In admiring his 
dowers, whetl he thought he heard R 
rustling sound in, the grass near him. 
Tie didn't pay much attention, assum- 
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and holds iFiC i-iCifMflr firmly 'vlulfl lio 
0ijv nri et Forked stick, Th CfC I Th* fork 

|hni pHla'i head; no'v Nlieholi cent 

p il tightly brhind the hrarl with Ids 
hand and dr&p St into ci carrying SCJcV 


ous snakes on their property, So they 
are glad to let me bunt on their land 
Find bike nway fis many of the dangcr- 


hig iL was just a field mouse, u cal II be 
heard the aound again — eloper this time. 
Casually glancing up, Nichols was 
startled to see a big timber rattier, 
about six feet away, staring curiously 
at him. Without a momenta hesitation, 
hn sprang tip from tils kneeling position 
ami in nde cl on Inis feet six feet in (he 
opposite direction. 

"nl always tie sorry for what r did 
next,” Nichols relates, "t obeyed my 
firM impulse, rati for my gun, and put 
a bullet right through that snake's 
head, If I had only stopped to realize 
that he was just hanging around to 
help me rid the barn of rats and mica, 
f never would have dispatched him ho 
neatly.” 

The skin of this &riFike, ;he bullet 
linlfiR plainly visible, is mounted aiul 
banging in n local tavern, mocking the 
now rep tile -m inti Rd Nichols every Lime 
lie looks at it. That's the first and last 
snake be ever lulled. 

As soon as he began to realize, 
Nichols saltt, that the snakes were morn 
afraid of him than he was of them, 
and that they woli hi leave him alone if 
be gave them a chance to escape, he 
decided not to molest them. Then he 
began studying them, casually at llrsl, 
with the Tew hooka on reptiles available 
to him. His interest deepened, the more 
be Learned, until be finally became an 
acknowledged snake man. 

The neigh born around VkiM. Mountain 
did not share Nichols's enthusiasm for 
snakes, and most of kin pleas for a i>ol- 
ley of "live and let live” fell on deaf 


eiirs as far as snakes were concerned — 
either venomous or harmless, hiven 
though he spent hours explaining, to 
anyone who would listen, that snakes 
feed Hiii rats and mice, mid therefore 
help the farmer keep these rodents un- 
der control, he Mill uiiide few converts. 

One fartner near the foot of the 
mountain was particularly averse to 
pnnkes and killed them on sight, if 
Nichols was there when Lite farmer sflw 
one, he would Set the snake fancier 
catch it alive and take it away, So 
Nichols wns exceedingly surprised this 
spring to have this farmer stop him 
one day fuhJ tel! him that there wflr a 
black snake around the farm, and that 
be didn’t want Nichols to lay a band 
on it. In fact he wanted wry badly m 
have 5E. live right there. Nichols looked 
incredulously at 1 lie man. Realizing 

EhaL Un riglit-Eihoul face needed ampli- 

fi cal Eon, l be farmer explained that bis 
propmLy was overrun with rats that 
bad become so hold they even side 
young kittens out of a box in the barn 
for food. 

"YOU worn right about snakes, Nick," 1 
the farmer admitted, "I won't kill any 
morn and If you sec 'em around here, 
leave ’em be.” 

Ollier fanners have come around Lo 
tl u h way of lb in king, too, Nichols said, 
although with most of them the toler- 
ance doesn't extend to rattlesnakes and 
copperheads. 

"I. can understand their attitude,” he 
said. "'Flspeci filly if they have children. 
I can’t expert them to welcome poison- 


ous ones as I can And." 

Through careful observations nod 
deductions, lie has located a few snake 
dens In the county, to the envy of other 
herpetologists. This knowledge Assures 
him of a good catch in the spring! 
wlien (he snakes are coining out of 1 ii - 
hcE-nution Find are still i m the dens, and 
In the fall when they are returning for 
the winter's sleep. He knew the type of 
rocky hillside that snakes like for a 
dnri, but for some Inexplicable reason 
the reptiles will choose otic La prefer- 
ence In another that seems equally good 
to the human eye. 

Nichols knew that rFiUlesnaScra and 
copperheads must Ilflvc! hibernating 
(lens on l i i h mountain or on adjacent 
ones, but without knowing the exact 
area where (.bey emigre gated, bun ling 
for them would be like looking for the 
proverbial needle In the hays Lack. He 
looked for them Anyway, of course, fur 
fl snake mail Is necessarily an enthus- 
iast and on optimist, but when be stum- 
bled on a den it would he by pure Luck. 
Tills hit-or-miss method could be iin- 
p roved upon, he believed, by outthink- 
ing the snakes. Men are smarter than 
snakes. Alter all, but the solving c£ this 
problem even then depended fl great 
ileal on luck. If snakes congregate in 
one spot for thr whiter, Nichols rea- 
soned. and disperse over the surround- 
ing noun try side in the summer, then 
they must travel a way from the den in 
the spring and toward it in tlie fall. 
That seems simple enough, but the luck 
comes in finding anil observing the 
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snakes as they crawl to ami from the 
dens. Nlchola considers himself fortu- 
nate in Fsnaing - , from time to time, 
enough ana Ices cmwlin^ in one direction 
in 1.1 ie spring rrrd jo. the opposite dlrcc" 
Lion in the fall to correct] y simniaa the 
exact hillskjns which they chose for 
winter quartern. 

Nichols is reticent about disclosing 
the location FI of Ehn (lens Tor frar of I (to 
in any snake collector a depleting the 
snake population ami upsetting the bal- 
ance of nature. I To himself only col- 
Loots enough for his own needs, or to 
exchange for difremnt specie# with 
collectors In other parts, of the country. 

Perhaps iv'h had better explain here 
wliy any man “needs" a snake, A .snake 
man wouldn't he a snake man IE he 
didn't want to keep fi few as pels. Re- 
sides, he usually wants to tell people 



End of a huiif; the Smote M-an cames do«n 
from a lonely mountain with o knqF-jl oF re pi > I fra 


all about Fils reptiles, to solisfy their 
curloaity and to Interest them Lu looking 
with fEt'vor on Hi esc unloved children, 
7 'Ese best and most showinnnllkc way 
ia to display living specimens, which 
have a morbid appeal for the fearful 
and a fascination for Ehc open-minded 
or the already-converted on Elms’ a at. 

The one place to find the largest 
gathering iff rural people is at E-b-c local 
annual fair. Several towns within n 
short distance oT Wlngdale have those 
shows during the summer, ami at most 
of them you will lliul IIerl> ft Lull ids in 
Ids porLfiblr- j-jia ke pen, answering ques- 
tion? and handling his charges for the 
benefit of hundreds of spec) atm His 
banner leads "Rrh-agtlcoka Snake h'a rm, 1 ' 
although it Ls a misnomer as far ns 
"farm 1 " is toner; mod. IE is practically 
impossible to "farm" snaked be crush 
tbov usually do not breed In captivity, 
flchfigtieok^ wns C-lmsou N-:m " | ' 

Mountain is part of the flchngtlcoke 
rmtge, named foe- the Indian tribe which 
Inhabited the region, and which now has 
a reservation In the mountains near 


2001 

Knot, Connecticut. 

The Hasd Mountain ‘'form" Is merely 
u largo. open-topped inclosure, with sides 
cheat high. The hoard planking in sunk 
a short, (lists race llilo the ground and the 
top has a. wire-net ting (Image; thus no 
s unite can burrow Or climb out. The 
Interior lias been supplied with rock 
piles, dirt m pini da, dead leaves, and a 
cover at one end 1 o provide (he type of 
hiding places dear to a snake, and to 
make It possible fos 1, l he Inmates lo hove 
: : i - n nr Ml:- I l ■■ ■ f I ■ , ■ v l ■ i ■ ' f e I . Vil rin.il?: 
species live p r:.m r eo 1>ly together Jn this 
large pen. although some of the smaller 
specimen# disappear from Ibhc to time 
when there la a large, cannibalistic 
snake among them. 

Nichols tries to provide enough food 
1 o |(ccp his pels satisfied, hilt soraep 
times a garter snake will appear in ore 
#ncc U ItUi t to a hi a ok SMilke than A frog 
or a incuse. Collecting frogs used to he 
easy, EL? there were always plenty in a 
spring on Use place, until a couple of 
raccoons found out about it and decided 
to settle down there. Now Nichols has 
to go farther afield lucking for frog 
ponds. In catching field mice he gets 
competition from his l wo ealss, i?y Phi bye 
had to establish another rj (aini H to 
breed [nice to feed Ilia reptiles. 

The equipment needed for a make hunt- 
ing is very slight, according to Nloiioh:, 
but E he ni(.i:(f, Smporijs.nl thing Is a good 
pair of eyes ;ilile to spot a snake ill its 
nai Lira I surround logs. The coppery-* 
col or od copperhead, for Instance, blends 
perfectly with the brown, dead leaves 
in the rock CE'evLoes It inhabits, ejlek! the 
sulphur-ycllow-n nd-fo-lack pattern of the 
timber rattlesnake is hard <o distinguish 
on a sun-dappled bowlder. 

In catching a venomous aai&ke iL is 
mscessury lo pin down the head before 
picking flic animal Up by the back of 
the neck. For 1 1 1 1 « purpose a stick, cut 
w 11 Ei rt fork ee t tlio end, Is used. Snakes 
it] iyiouu Lai nuns country are never very 
far from ei hideolll, for which tbey will 
make a dash when danger approaches. 
To cEt toll l lu; in before they disappear, 
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1 he snake hunts r should have s. Stick 
with a damp at the end with which he 
cat] clasp the snake and prevent it from 
Crawling into a hole or Under u rock 
Hedge, ATler the hunter hsi# got el good, 
firm grip at the back of lEm Snake's 
head, he drops 1 Fig forked pinning stick 
and with Elis free hand pulls out a cIoUj 
flag hanging from his belt. Th-e tstll of the 
■moke is place in the open bag, then the 
head Is rei eased with a quick, down ward 
thrust, and the top of the bag twisted 
closed and tied. The Intg, usually about 
the sue of fi pillowcase, I? ell that. Is 
heeded If one fa hunting only non- 
polsonous snakes, as they can be picked 
up with the hands without danger. 

Nichols always Carries a SnakC-blte 
kit — containing a blade, suction Cll]>, 
tourniquet, flol! other flrsL-nid materials 
— lint he lias never been bitten while 
collecting snakes In the Held Of while 
h a Lulling them at home. Once, however, 
at a fair, el timber rattlesnake sank Its 
fangs into one of Ms thumbs. Tills 
caused so much excitement that tile 
management has neve]' allowed him to 
show his Snakes at that town fair since, 

“Just a EltlLe chesty'/ 1 is the -explana- 
tion Nichols gives sis the reason for that 
single bite, E 'jL]sf. fi little overconfident, 
Tu prove to Ilia crowd that snakes aren't 
really had-natured, I had offered early 
hi the evening tu pick up wILh my bare 
hands any femike in the pen. At that 
lime r had tim.be 5' t-nUlete, ccppcrHcudsJ 
Find a vni'Lety of non poisonous snake?, 
but had forgotten that one big; limber 
was a newly caught specimen, which I 
bad picked sip on the road Oh my way 

to the fah'. After I had handled most 
of the snake? in ihe peai a. couple of 
hundred times, T began to believe my- 
self that none of my 'pats’ were danger- 
ous. Then someone pointed to a big, 
black fellow, and said he bet 1 wouldn’t 
jack tJtat one up. A challenge like Ural, 
of course, bad to be accepted, so without 
realising it was a new snake, nut -ac- 
customed to ms, I didn't use proper 

caution and picked It up as t lie ugh it 
was an old-timer. Quick as lightning, 



Nichols enlufi ihe yntAc pen. Here he gives ledgtci end demon drab cm vbhi liv-g 4nalt<n 
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the rattler twisted luoae from my grip 
bfhiiit] 1 ii ^ head and Btabbedl at (Hi; 
closest Unger." 

N ichols gave himself first-aid treat- 
ment and then was ril a I i Cil inn doctor. 
While iii the doctor's onlce be lien id 
sonipyiifi from the Call' announce that 
officials were going to shod oil (be 
fi takes In the pen. 'I’ll La W &3 too much 
for the snake man 1o Firm dr nH-llPUgh 
Imidly Eiblr to walk, Inn inflated Oil going 


buck 1 e* the slmw grounds; and putting 
his SnukGE into their OagciSu Not until 
Mien would he go to a. hospital. Within a 
week lui was back nt. work without in 
eMect from kin unfortunate experience. 

Not only fiitiOUfl ETt his own com- 
munity a a a snake Turin, .Nichols has a 
wide acquaintance throughout. the coun- 
My ns well mriRt.ly made and fostered 
through correspondence with other 
amateur and profnsq.lpna] bcrpotologlata. 


A f five red f e w of these reptile co- 
thus lasts, who enti get (o Rast Mo un- 
til in, visit Nichols In the "season" lor 
snnkfr hunting t il jefi. 

The primitive country life be leads has 
become so enjoyable to NJciiola that he 
EFiyk hie will never forsake it to return 
to city existence, lie Is perfectly happy 
living alone on Mie fop of a mountain, 
his only Companions being two llOUnd 
dogs, two cats, five Boats and his snakes. 



Selling up the slo--^ — -and rneol. Fir it uni I 
Is +ko lire box, Sram I he food can ^ilh 

a c-i.il al bo Horn to- pdrul! fbel ond llvrrn p«e- 
wpdgn tnpeniajT In tlie top 1o let hn-al rite 

OUTDOOR LI Fit MARCH, N^/i 


NbxI cpmas □ coffee fin of wader for fee or 
cofTon. If neither it warded. this tie may 
bfi used So boll p-alntaei O* oFher vog^fciblni 
or +o he ti 1 op soup or jj' , 4 n;<ie>l<ed bated beam 


FROM OLD TIN CANS . . 


Who? rir r laid aeroSE I he lire halt illefl a 
cover from are of the- coffee tins Is I -aid 
over thorn, the Hof roclf male ns a §**d b«ne 
bid isn'l csserdioh <hy, flat caTth will do 


If will boil, bake, and fry a ccnn- 
plele outdoor meal over a tiny twig 
fire, arid deliver it to you all hot and 
ready to eat at the same moment 


F OUR tin cans and some wire— less 
metal than the utensils Lhcv substitute 
for, much less the usual camp stove 
are everything you need to make this 
novel cooker developed at Cornell Uni- 
versity under direction of Dr, lit, L 
Palmer. Materials are n 5 -qt- motor-oil 
can, a No. 10 food can, two coffee tins, 
two bent wires. Smaller parts uesL into 
(ho large can for carrying on the trail. 




THE SURVIVOR Vol, 5 


2003 


THE SURVIVOR Vol. 5 



h.V.' .■ 


1 lie belling com pn r \ mt; n i — -ti d -1 i n lid sef 

olap thfl "lelfcle" wllli the tin ilsrl-T far a 
c<jv£f™"fs ngw loaded willi b-i scy i 2" dovgh. It 
call Id be u-sed in hn-at canned goods instead 


Th(? oil fin slip! dn>Y*fl over oil. to rest on 
the vdrei ond kerp the rising boot -canFinod 
ujiiil it pa?- 5 in? £?yt the lap v^nt on for -side. 
Wrot, fish, or hooon ond r(jL|i fry an the top 


A good camp Vink in ifieffl Th-e n-gg U fried 
cas-npoctly ih a hole in the bre^d—flgiten at a 
sandwich, Since frying is qvicfr, f^od bnl^w 
■hould to mudy when fhai ij r jf timr-rl ri ght 
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[y Whittled with a Penknife 


tilt Siln-rEn near i lie: (ip, like a penholder. 
,lil shaping many | 'ii r I ii you must heO the Up 
of (lie bfadc almost entirely, E'or ciif.tr at the 
base mid geucriiE sEwping, the center nf the 
LlJide will work satisfactorily. 

I normally make Scotties as at own in the 
photo, wiLli the grain running from nose to 
tail, lint it may lie easier for you to make 
them as shown ill [he skcldi, with fhu grain 
tunning vertically |lirm.igh Lire body. The 
falter miaimini the chance L Liu L the cars, 
eyebrows, and Lai I may break off, but lie very 
careful in sciKiratbig the legs. 

A Somewhat opaque color, like show-card 
colors, is tire best for lliis IVftrk, because it 
dries quickly otul tloca not sink in, although 
writer CotoiS ii'ilt -3C, J. Tah(u^mAW, 


CilttiillT a Sent tie 
and, rigJif, Iidiv fig- 
li ran arc blur keel <nll 


PuUr purkedriiite mini.ilurus, die larfiifil 1 1 i hi, 1-5 IE 


Y OU'VE whittled Sid] i] iev Sam’l (I'.S.M , 
July kVL | i.O.i 1 , Ell ore AIiulU: (lkc. '. 15 , 
p L 68), Oasporrl (Dec. '.5 6 , p,68f, and (lid sis 
little Senilis (Feb. f -5ti, p.OiS us mantel rlcV- 
uralions — now try making them in mimaUiru 
E-iKC for curias, ornaments 00 paper knives, 
boxes, and hook ends, or as the crew lor your 
ship models. Sncli tiny limiu'S (die: larger 
sen captain ill the photo is only Hi in. tall) 
do not require much detailed cutting. Just 
blork them out carefully, and |)ai Ming will 
do the rest. 

Any small pines oE Soft white pine or bass- 
wood will serve. 1 HEcd thus sirii** about V* 
by I& by 'I til. Tlic only l rick IS m lay out 


the hliuik 31 c the end of ihc 
stick mid Carve it while 
uSuij; (bo reSl of the stick 
as a cuu veil lent grip. 

[( is inipn-rlunl to keep 
your knife blade sharp. To 
obtain sicciumtc euls mid 
avoid overtiming or loo 
prcul cutting jiressure, it 
niiLV help jo hold the knife 
as sketdieil, using die tip 
<if your hide linger ns a 
guide sgLiiuiiE Ihe lihuiV. 1 1 . 
may also iac easier, i ki r Lifn - 
Early in fuee details, in iioid 


y&ij/e r ["?;L 


r? totd 


flLANK 


Skify&ZT S&-WI i-' 


c T>ijT ra 

7 -f4 £ 
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There’s ro <»ti for ffhOOO mrflm'orms 
it f tit in vulture ft r<t. It xtitiult $(i" 
high a nd Sit" witfe. t &ilh 1 j -inch ven- 
tilation space Ifeheeeti. all members 


Ihrflap tacked on. loth frame forms 
the fop cwyr; hnrhrp ?jf also used for 
side waits. The bed can (><: wulv of 
most woods; pine is (Jig best of alt 


fir, Thom.ns J. Harrell, cartlnmntl 
<i Ufhor if-tf and “tfffmcr” waters bur- 
hip wail } f cm d top of vulture bed to 
insure ike proper ntoisinre tvifkiu. 


S <J X- S |J T JANUARY 1941 


Hot itAiunNft claim thul 

Hit* for! i lily of the upperexust of 
our soil was largely due lotlieudm- 
[]n:m earthworm has tlial animal 
receiver] such a bright I i ^1 it. < 4 pub- 
licity :ih: is ilG-rt directed Oil if- by 
E >r. Thomas .3. IhiiVctt. Although 
be 1 ms already received nation- 
wide notice jo pcriodicalg, the 
doctor i s cimv producing a brjyk 
Harnessing the fcartfneqrm, We 
asked Dr. Barrett La tell exactly 
bow (he home gardener ^otibl go 
about i)i it l in ft the end h worms to 
work, This is what be wrote: 

J^OPU HAT IONS 

One mil bon earthworms in an 
;mtc ol' ground will l mnsform nfi 
wards of 300 Lons of dry topsoil 
material per year, delivering this 
finely divided and conditioned 
CjitMl Lo the surface in the imme- 
diate root-fcOitc to richly nourish 
all ^gelation, 

'Hu- ancient Greek philosopher, 
AriiitoLle, culled earthworms the 
“intestines of the earth,” 11 phrase 
which literally describes the func- 
tion of these masker-builders, of 
topsoil, Streamlined to the uUi- 
51 1 1 ile for functional performance, 
the ril rk I two r 1 n hi and !y ei l1 s Si is W ii y 
1 1 1 rough Llie ground, riddling and 
liciiicyeoiill ling it l<? a depl li ol Ii:il 
feet or more wit h bis aerating I nn- 


lid M us be swallows I be earth with 
all that it contains— dead routs, 
vegetable and animal remains, 
buoleria. I he minute UTli I micro-! 
ScopiC 1. egehible life of the soil, 

am] mineral elements. In the mus- 
cular Labe of his body — a mechan- 
ical mill and chemical laboratory 
all material is broken clown to 
serve nutritional requircm-mits- 
I 'b c ^ecTeliims and cseretio' ■ of 
the worm add vain aide animal 
hormones and elements to the 
semi -liquid mass of material, as 
it parses slowly through his body 
to final excretion in and on l.lie 
surface of I.Iih ■ carLh as castings — 
hum ns, Earthworm, eastings con- 
stitute the richest topsoil and 
potting material known to science, 
containing as they do in high pro- 
portion and water-sohdde form all 
the elements of plant nutrition. 

Good garden or farm land will 
cosily support one million or more 
earth worms JUT Here. This repre- 
sents a population of approx i- 
mutely J(1 worms per cubic foot, 
figuring ao average working rlopt h 
of :hl inches . How can the gar- 
dener, nrdianlist, or farmer be 
assured of LO working soil -builders 
per cubic foot of land? The answer 
is, propagate earthworms scien- 
l.ifieaflv uinl intensively in special 


breeding I kh Is elilc! seed the laud 
with sixOlclen t egg-capsules to in- 
sure llie maximum population, 

iTEitr/s 1 iow 

Here's In uv it is done: 1. Coin- 
post for earth worm food for in 
tea 1 si ves production of capsules is 
made by thoroughly mis tug one 
part oF good topsoil with one part 
well rotted manure, and one part 

vegetable matter such as alfalfa, 
grass clippings, Or other avail able 
vegetable waste. Fill the culture 
bed with the mixed compost to 
within (5 indies of the top, thor- 
oughly wet the material down till 
it is moist all the way through, 

■£. Em f j regi Late the lied wi th c Jd 00 
earl liworin cgg-ea] »sules„ now com- 
mercially available. Capsules 
should be [ihmi.es! about ^ inches 
dec]), distributed over the surface 
area of the bed. Place the lalh sub- 
surface divider (see phot**) mi top 
oF the compost, adjust covers, and 
leave undisturbed for EfO to SO 
days except for sprinkling enough 
to keep contents of the l*ed moist 
throughout but not soggy wet, By 
Ihe cud ol ibis period several 
thousand worms Will have hatched 
out and readied maturity, tlie 
bed thus Incoming fully popu- 
lated with breeder" stuck for [ii'o- 
ductLon of capsules, 

inEtv&STiM; 

?5. For producing and bar vesting 
t:it[jsit!es, mix conqiosl ms directed 
and place a layer of the material 
4 to (3 inches deep on lop of the 
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si ib-surf fioe divider. Wei llm a i tn- 
tcnal dot'll :triiE kc-rp il moist tiy 
frequent sprinkling through the 
c-o v-rr. Tlip breeder Worn in *vjjl 
move into (bis top layer feeding 

Oil tlu 1 (»]Tii post and depositing 
Ibeir casting*; iulcI rapsuli'N in 

this surface luvcr. Under proper 
i:om Li tiini^. d^tne-Hticjited earlfi- 
witnns will j us n- one fgg-ciifMnlc 
every T la 1 0 As I In- im-n I >a I - 
ing period before Imtchiipg is from 
1 1 to 81 days* all of (Lie- ■ 'a pm ties 
may be harvested by nmnmng i fir 
surface layer of oom|>ost down to 
( Lac; Niih-Niirface divider everv ^ 
or tt weeks. The comfiost below 
the divider Forms the permuncml. 
burrows of the breeders mid 
should not be rUsi’irbcd except nt 
intervals jiIh ml I v. is:e yearly will’ll 


il. should be renewed, in harvest- 
ing, l.Sie covers should lie removed 
and Llu 1 material allowed to dry 
Old f< m a Fciv I mi its. Then remove 
it laver Liy layer, raking about one 
ill eli ut ii l.inu: ftblll allowing a few 
minutes to elapse before removing 
the nexl layer. The mature worms 
will rapidly work downward uud 
take refuge kenea.Hi the diviiler. 
Sprrind lire harvested ntal.eriiil on 
». piece of canvas to further dry 
for ft slier I time. Iheil sift through 
a 1 tfdnoh Screen. The easl mgs urnl 
ea-uNiiles will pass through llie 
served- The eoarser material euii 
In' mixed ill wilLi fresh composl. 
LlSld returned to the bed. Proceed 
ns before, filling Iti cotO|>ost above 
the dir ider ftiirl iv’prating tllC nar- 
vesticig insH'eihare every 3 or 


weeks, Tlie harvested material 
may In- used for impregnating 
flower pots, flower bods, lawns, 
or other land, or may be used for 
impregnating extensive Cuinpost 
heaps. Wherever il- handful of til is 
material is buried in well watered 
earth an earthworm colony will be 
cs I at A i sli cd n to breed and Spread L <i 
snri'oi tnding earth in an ever- 
widening circle. I'killmving this 
simple leeliEihpit, from a small in- 
expensive beginning thouaands of 
did 1 1 m's worth of highly valuable 
earthworm c id tu re may I>c pro- 
du end. The sure way to build up 
fertile, productive topsoil, or pro- 
vide ideal potting material in to 
put the master-builder of topsoil 
friend earthworm to work. 


Wire Bending Jigs 

Y OU (lave often been working a long in the 
finishing stages of building some gadget 
that needed a small steam pipe bent, or a wire 
lionlr that would complete the control system 
of some engine. And then pops up the ques- 
tion; Where will I get jigs to bend the stuff 
around ? 

Why not malce a set like these and have 
them in your kit? Time after time they'll conic 
m handy. Bending rods to a desired shape is 
not easy, nor is tlie handling of tubes without 
such equipment. 



Small jig ten which to bend wire should be a pari of 
ovory metal workar'A ocfuipnienf. Here are iiioful 
Eilllo jigs easy, to make and very useful in service. 

Mechanical Pkg. Magazine 1333 

S eh nil eyes centered on the end of a rod are 
quickly made with two puis m el hardwood 
block. A hole hored in another block with a 
rounded comer will he found useful in work- 
ing byj 0- d. copper p.;w$. — Morns Hall, White 
Plains, New York. 


Mechanical Package Magazine — 1932 


Electric Wood-Burning Tool 



T HE old style art of ‘‘pyrogmphy” is rather 
out of date, but a wood-burning tool still 
has many uses in the workshop* It is useful 
in burning identification numbers on tool han- 
dles and in decorating various types of wooden 
models. 

Get a porcelain insulator of the type shown 
and strip two lengths of copper wire, each two 
inches longer than the insulator* Hun them 
through the insulator, permitting an inch to 
extend from each end, which is bent over to 
hold them in place* 
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How to set and align Jence posts 


SUNSET 

Sqemici ur 1-aEcr most homeowners Fare (he 
prospect of selling and aligning fence 
posts. 1 1 can be quite a trial. We've talked 
l In: problem over n illi fence emit factors, 
tool rni In] firms. and do if- yoLiifwIlWs. 
nnr] WC have ;i few Sll freest Ft ms 1. Fiji < may 
01 : 11 ? e your next fencoseUing job go more 
f- i noo 1. 1 1 ly r 

l''(ir long fence I « To, i m* posts of lYr-stem 
red cedar or California redwood. Those 
wood* iiihfeliiL t lie decay -cat using Fiction nl 
fungus a lad its seeds. Specify heart naotl, 
the reddish brwti wood from the central 
part oF I lie lire; sapvinnd, l lie lighter wood 
flose to 1 f jti bark, te much less tin ruble. 
Mountain vy [j res a , somcE hittas said ill (F)C 
Son M i wos I For fence jnwte. seems to en- 
dure as well ns eednr font red wood, 

mggim; run uot.es 

loir law fences, si id; | teste at least IS 
1 uclies Into the ground- Fur fences 4 to b 
feet hi <'] i, sink posts at least & feet: the 
deep ci' tin 1 be tier, especially if Ike eom- 
file ten I feme will pre«eul a Solid ha trier 
fa winds. 

Moisture should be able In drnin quickly 
]?#sl the bottom of l lie posts, l'n-r tills i eft- 
son dig holes f to fi i w lies deeper tlnni the 
I'ntsls wif! tie .set, mid fit! tin: hoi Inin of 
the holes with reeks mid gravel. Tn chiyey 
SHtil, it's wise In go down even further, to 
] no vide u foot deep drainage J ml sin of 
gravel btmealh each post , 


sir a y 1 J? (S .4 

hole- digging tools, Hie anger tyfjc is fine 
in rock free earth, the clamshell lype bel- 
ter in rocky soil, trigging is still tough 
work even with these tools, but [hr; re- 
sulting hole fen] >L':eia Uy with the auger) EH 

nnidl slimmer with ] JH'k and shy vet 

digging, ami gives better support for posts 
mu] hud; rdf, jV m3 h'ss fill Is required — flu 
imijnorlrm L consideration if you ure setting 
the poste mi coi terete - 

Each tool i'oste about ¥& to (?!££ to buy, 
;u id ecu Is lo Si. 50 u day to rent, In 
really rocky Suit, neither wuika well— 
you’re rigliL back lo pick and d lurch 

If you have more l him six holes to dig. 
and 1 1 ih- uirlli is not loo rocky, power dig- 
g i : fs i l in rt:T La inly ivi ill h invest igalioTi , 
(1 no-mu ti and two- in a n power lingers me 
often available a I loot re it Ltd a hops. We 

end you gel u husky friend Lo help 

you, and rellL fl livo-juail Llllil; iL tun dig 
a ] (3 ~i nidi- wiih: hole in 'I Lo a mi mites. 
I tent al rule Is ¥.£.50 to am bone. {If 
your soil is very rocky, ask a general eoti- 
(larlor if a power unger is feasible.) 

A rented j ill'll I mm HI CL- equipped with u 
spading (ip could also do tile job. J he 
jack! mi inner is often the tool of choice in 
mens of the SoiiHmcsl where a hard layer 
of caliche lies beneath I fie sui; surface, 
tl a great many holes need to he dug, con- 
sider a jeep nn m n led digger, '] hese me 
a v-fdl;d ilo for hive (with opera tor) in many 
jil'cIlh of Hue Wcslpiit to ait hour. 


! i 1 


I - 1 - 

I I 1 
L i J 


m-. 


; MOVE STRINGS 
j AS NtCESSAUr 
1 TtJ LOCATE 
1 COHNER-^ ' 
TO! 


. I : 
' I I 






Bnllcr bounds in jJrFn t/rruimf HCfli' twiic^ 

fit s r jj j/o.'d. position corner posts precisely 


.Lotaile the fence’s etirner jmlnte, if not 
self-evident, 3iy using string and guides 
culled buffer hoards (see din grain) Mark 
string iritu (Fie pList spui'illg desired ((] 
nml b-foHhj spacing in must common, arid 
allows Eicm mm ieul use of itandar<l h'llglhs 
of ! I n ill ner, 1ml olher Hpaeillg is often die- 
lulcrl Fiy type of fence, apfiearancc dc- 
sircol, slope of ground). Over uneven 
ground, drop a phi nth Hite from lulcIi 
siring mark lo pinpoint post Focal ions, 
and drive hi marker slakes. Then begin 
digging. 

Digging. lonFs. (3f llio two wofil. popular 


TEST'S ICAKT U AND G HAVEL I IT.L 
Where the soil h sLable (not subject lo 
sliding, era eking, frosl I leaving), bltekAlb 
irig willi earth or earHi mid gravel is prob* 
iddy all most fence posls rci.pi ire. 



VigOHJU^ tn ni pin FJ |l> kt’tf So SttCCOSSpll 

r?f i-artk Jill, Unahs fltiflr top aha hetp 


I >11 ||F ||1 in 11 big liase stone, ori( few smaller 
sIojil'S, or several indies of grand, rntd 
pimp well. Set in post. Have a friend 
shovel in some gravel while you adjust 
I be [Hist mi HL It’s aligned and vertical. 

Conti due fllEing with earth, ear lli-tuid- 


g ravel, or gravel, tamping firmly every £ 
nr J hi dies. FT like hole is wide, big rocks 
jammed around 1.hc post near the surface 
wi I minimize side movement. Slope tlu: 
lop oF (I to 'i I so wafer rims away from 
Hie post. Fu ligld , sandy soil — wbiclt oilers 



Cleans htdp hold posts in rrtt) light soil 


cuhv h]mu cling but i?oor stability for fence 
posts — nail I by 1 e lea Is oF liKirlwood 
cetlur or rcflwood across the fence jstists 
near the end. 

SJ'TTWC POSTS TN CONCKiiTK 
Concrete iill can cat up a surprising 
amount uF cement, sand, and gravel — but 
it gi v ch I Fie strongest setting by far. 



Fills using various amounts of concrete. 
Types t and 2 are best for -wet elittuites 


'[’lie cotierete should be angled at ground 
line to divei't ivaUa- away from the post. 
Don’t let concrete get under the pns(. 
where it could holt] in moisture and 5 |jeed 
decay. Above all. never set fence post 
end:-, (,:tmiplelely in concrete. 

For fenta: post setting, you can use a Icats 
concrete mis, with only a. third the ce- 
ment needed for u walkway mix. A mix 
of 1 part (by volume] cement, J! parts 
sand, anti ;i parCH gravel is good, Ktaip i,l 
rather dry. ' P E’o extend the mix. keep a 
supply of washed reckn on hand, and 
place them amtmd llu 1 perimeter of (he 
hole as you pour. 

IVitig dry concrcl e mlves (cement, sand, 
and gravel all in one bag) saves ordering 

time I trouble, and means you won't 

have heap* of leftover sand or gravel to 
dispose of. The usual WO-pound bag (^4 
cubic fool) sells for $I..U5. \ou will need 
l J /i bag!) or mix to make a solid [H>ur 
around a l-ineh post, sunk 2 fee' it) a 
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E st ending c&nerele u-ith boulders reduces 
i-n.fi. makes solid fatting in large hales 


1 0-5 nek diainetcr hide. 

Eo^ts freshly sel in c-mitrcle can In; forced 
in tv a new position for perhaps £[l min- 
utes after l be pom-; they should Llien in' 
left alone for £ days before boards ol- 
strbigers are nailed on, 1 > u ri 1 1 ” ji Apell of 
dry weather, fill the small crack between 
post and concrete will; Ur. 

Front heaving. Heavy frosts bring I wo 
problems: frost heaving-, and tout rote 
truth mg. 

To minimize damage from heaving, dig 
[KWit bolts down to a foot below normal 
frost line; shovel in gravel; drive nails into 
the sides of each post near its bottom end, 
and plate ibis end in gravid; pour con- 
crete around nail area: complete 111], using 
gravel or gravelly soil. 

To prevent concrete collars from cracking 
when wet jhwJh freeze amt e-Kfwmd, cut 
shingles to widLh oT [xssts. oil them, and 
place alongside each post hefon: you pour. 
Nemo ve shingles when coutri'te has set, 
and fill s(>aces with tar or sand. 



Tai {imtri'd between post tititl concrete cre- 
ates expansion collar,, minimizes cracking 


ALIGNING THE rt)$T . S 
Many consider ibis one of the knottiest 
problems associated with building a fence. 
We’ll describe three workable procedures 
among the many in use. 

Corner post incth&d. This involves setting 
corner posts first: firmly, permanently, 
amt exactly vertical. I hen stretch align- 
ing strings between these ejosIs. top and 
bottom. Mark poinis on l bo top lino to 
indicate whine the centers of the in tern lc- 
diatc posts will be, and transfer the 
murks, using a pin mb bob, to the lower 




GEM I ER MARKS ON S THING ,- 


wood ,n 

SPADER < , 

slocks y 

_ Hi c 



Staking <i past. Car pouter* # level held 
itt/aimf two adjawwt faces (or plumb bob 
on one comer) ettiahlUl \es true vertical 


S-jNCIE Nftil 
Ai I CAV5- GRACE 


CHECK EACH TACC 
WITH LEVIL, THEiN 
NAIL [TRACES 
TO POST 


W(u>d pieces keep aligning strings clear 
of posts, yet allow easy visual checking 


KVENtiSC VP THE POST TOPS 
Walt until the fence is finished Indore 
trimming |M3st tops to the correct height. 
Flat post tups collect water, and this 
speeds curly rotting. In rainy areas, a lev- 
eled or n uj tided top that will si u:d water 
is much preferable. if you paint the fence, 
lavish paint on the tops. 


Popular Mechanic — Uivt 
Trap for Small Animals 

This is a box trap with glass side? 
and back, the panes of glass being held 

in place by brads 
laced cut both sides. 
The animal does not 
1 cfli" to enter ibe box, 
because be can see 
through it; when be 



fine. Set each inlermcdi ate post in gravel, 
with its face brushing (hut not distorting) 
the aligning strings. Hack 111 I carefully, 
cheeking verticals as you work. 

II rough posts snag the aligning strings, 
slip a piece of Vi -inch material between 
each corner poet and ihe strings, l heir nail 
it on. (With batter boards [sec method 
lielow], move both ends uf the cord U 
incli.) T’Iioji keep each intermediate jhjhI. 
the siiiiii 1 -incli distance from the 
strings. 

Oiice all the posts are in, make a final 
check by eye. (Vim can correct slight leans 
at this lime by pushing the post and re- 
tampiug the concrete or earth liLL) 

Batter board melliod. With Ibis method 
cou lay out fence post local unis first, then 
set the posts successively- build halier 

boards {see diagram, page i * I), mid mark , 

the Intended post centers on the align- enters, however, and touches the b<ut 
ing string. Continue as in the corner post, the Hd is released and, dropping, shuts 

mo tliod but tills Lime yon will have only him ill. f h is is Oltc of the easiest trap& 

one siring to guide you, and you’ll need to build and is usually successful, 
to check verticals frequently with a. level 
or plumb line. 

Here's a tip for plumb line users; Wrap 
the line around n scrap piece of wood hall 
a* thick as the Imb is wide. Hold this 
block a gain At any top corner oT the post- 
When the plumb line lines up with the 
corner edge. and the I nib is brushing the 1 
WO( 111 . the post is vertical. 

Ona-mgrt I lie stake -out inclh' 

oil makes it possible for a man working 
alone to align a fence. Drive hvo slakes 
into linn ground near each post, as aIiowei 
below, and nail an arm to each stake, isct 
l h?s1a onto rock 03' gravel at bottom of 
hole, checking alignment agfiin.il string. 

Using level or plunib bob. true one face 
and tack its sip spurt arm in place. Do the 
same for adjacent face. Check bolh ver- 
ticals again, adjust anna if necessary, and 
drive home nails. 

The beauty of this system is that you can 
stake out all the posts and give them a 
final visual check ! a: fore buck filling. 


ii. } . lu: (.ml --mi o>; <.'J 

i nflM 



ipv 

suns £ 'f A 1 ' 31 ( a I S 3 si 3 

Where’s the middle? 

Thit c-c n Icr -f rn-efe r wi 11 work oil boards of 
any width, up lo the limits set by the dis- 
tance between the outer nails. Drive a 
nail near each end of a 1 by I -inch si rip; 
center a third nail between them, driving 
it just far enough that a point ot about 
1/lC inch protrudes on the underside, 
lulo the point to a chisel shaiw. With the 
two outride nails riding the edges of the 
board, the center nail automatically 
marks l.l i e center, Slide it and it will score 
a center line. 
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W OODEN bird li ousts have It; i (I their wa y 
long enough. I ] icy arc good — but not 
good enough for sonic birds. This is proven 
by the fact that there arc plenty of Uir tis; of 
the shyer species, which will nest iri concrete 
houses, shunning wooden ones. 

Starlings and redstarts are typical of the wi- 
ns ii;il backyard n esters that can be made your 
nd ^bhors for tire summer if you build a really 
light tight place for them — Such ;ts they have 
been used to in hollow trees r 

To construct the mold for casting the bird 
houses, make four pieces of wood similar to 
the pattern shown in the blueprint below. This 
will give you a house which is a common and 
serviceable [node I, yet one which sheds rail) 
welt. The mold is; cored for a vent in the 
top! and for a door on one side. The prints 
for these cores are shown. 

Then prepare a concrete of 1 part Portland 
cement, 2 parts sharp sand mid 3 parts gravel. 
This must he thoroughly mixed before water 
is added. Enough water should be added to 


CONCRETE 
BIRD HOUSES 

will bring shyest 
songsters to your own 
backyard - - 


make a moist-dry mixture which, when slump 
tested, will seep out into a dumpling if sloughed 
out of a flower pot. If the mixture stands up 
stiffly as shown it is too dry. 

The mold, which has been tied Or wired to- 
gether while the cast is being made, is covered 
with a layer of the concrete on the bottom, 

Tire si ties are built up with a trowel* Some 
concrete workers prefer to make a pattern or 
core for the inside, and pour a rather wetter 
mixture than to build up the walls with a dry 
mixture. Either way is good. 

When the top <>f tire mold lias been reached, 
small pieces of wood should be sunk into the 
concrete walls so that the bottom (of hoard) 
can he nailed on. 

3 lie opening for the birds should he pro- 
vided with a revolving door, made of sheet 
metal a ml loosely mounted* Hie birds soon 
learn to enter and leave, or to adjust the 
door to give them just tire amount of light and 
aid 1 they need. Of course, a vent should he 
placed in the top as before mentioned. It is 
best to mount these houses in [he darker por- 
tions of trees, as the shyer songbirds frequent 
and 1 1 c st in dark, protected places. 



Certain kinds ol birds prefer abedoJ made of cancroid, Tills shows EioW the beard mold is m^ido far such 3 
house and bow to maka 3 slump tesi let concrete of the right working consistency, 
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You'll find i.hesi ■ co turnout if available totlai/, «c ost of them in maiitf sizes, nil tl 

I’crrfowff metals. From left in right: tiro -piece, /top-type, tabular, solid, and split rivet 


HirKSBi J A N ti A li v I S3 (3 5 


c.r I M-, l HxlM I^M v 


Fixing « rut tit/ furnace pipe. Yon just 
squeeze this riveting tout on the outside 

hammer IliL'iu round wish light blows on 
top Mini sides, Or you run use a solid-rivet 
set. This is a heavy pieee of tempered 
steel hImjii! 4 inches bn", with a small 
euplike depression in one end that molds 
the rivet’s end to a round shape when yon 
lap (lie set with a hammer. It costs about 
^,50, The rivets’ appea ranee will be more 
sm wtli and an i Form, LniL the connection 
is no stronger. 

TRICKS or RIVET I NO 
As the illustrations on these pages show, 
riveting is very simply to do. Hut here flic 
some midi I ional Mile pointers Unit may 
he of help: 

Suy you are at lathing a buckle to a belt, 
and you want the neatest possible job: 
l be two-piece rivets. They come In vari- 
ous eolors, hold well in .vidi material, and 
look very professional. 

lii'ii in stall in ^ ji split rivet in leather or 
clotln don't punch a hole for it. Just drive 
the pointed 1 'iveL through; it will bold bet- 
ter. "You can drive a tubular rivet, loo, 
through soft materials. 

If yeni are connecting Lwo or more pieces 
of metal together with n solid rivet, push 
the pieces snugly together before you 

fiwel the rivet wii.li yonr hammer, Other- 
wise, the livcl. may swell out between thy 
pieces, giving you a loose connection, An 
easy way to push the metal pieces Lo- 
gctln.’i is to place a nut From a fair-sized 
holt over 1 the rivet, and tup the uu I witli 
your hammer. In l Fie LH working” cud of a 
solid -rivet se I , you II find another hole for 
doing the seme 1 lung. 

Washers are available for all types of 
rivets except the small two-piece ones. 
Use washers whenever yon want the 
strongest possible joint hi leather, cloth, 
and soft plastic. It you use rivets with 
wide, tint heads in such materials, yon 
will need washers only n ruler Lheir smaller 
driven beads. 


Riveting seems Co niosl of us an antiquated 
way of connecting things. Somehow we 
seldom consider using rive Is when we're 
assembling or repairing objects around 
I ln> house, 

Hut this ancient wav is often hard to beat. 

4- 

Hi vets urn very strong, never work looso, 
and usually make a neat job. And llieyVe 
Inexpensive. The cost of enough rivets So 
re] mi r a. lawn rhuir or :l utelal screen door 
is ;l matter of pennies. 

You cun find nil llic types of rivets shown 
here al a hardware store Or shoe repair 
shop. Often you’ll find the solid anil tubn 
la r types in a wide variety of si sirs and 
lengths, mid iii steel, brass, copper, and 
aluminum. 

TOOLS REQUIRED 

The new type of riveting gun shown on 
page Ry is almost as fast anti easy to use 
as n staple gnu. You can buy it at a hard- 
ware store for about k(f, complete witli an 
FLSSoi ! irieji I of rivals. The pop-lypc nvels 
il uses (see diagram, page 8a) come in 
Slu ■l:c lengths, and will hul idle ( huh ji esses 
up Lu Vis men. 

For the other lypes of riveting shown, 
only the simplest of tools ate required. 
Y oli'II need u bucking block, as il is culled, 
Lu place u tiller I In- rivet. This can Iks a 
block of si. eel, list tup of your vise, or ju-t 


the flat surface of a hammer or a hatchet- 

For the split and tubular rivets, we show 
a rivet set being used, but it is not 
essential. 

To round Llic driven heads of solid rivels. 

you car] use a ball jseeii hammer, L Simply 

i.u vm i mnvi ia MSI m 


A small fiver set ( eoxtiug a dime) easily 
spreads apart a npiif. or iuhtiinr rh-et. 
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Aim ii mum, enpind'j and brass solid rive Is 
c;in Fie mmil.erKiillk easily, SirtCrtJlJl tlii'in 
wmI.Ii si file ■: if L c: r kipping in place. 

[■'or rmital-liMUC-Ud eoimecliojis, diyiKie a 
rivet lIssO FiLs fairly snugly in its bole. Ks 
end .hIkhiIi] protrude only 1 to J ’i: tiaics 
ils diameter. If it's longer, cut it off. 

Ordinarily wo think of using rivets only 
on r:si rivals, leather, and sheet me! si Is. ]JnL 
liicy vail also be superior to s-n-ivs or 
I Hilt a for fastening pieces of V or Vi-jiicli 
plywood or hartlboard together. book at 
si trunk, for ox ami pie. 



Two-piece rivets hold and! in leather and 
doth. Use ti bucking block, and finish in 
the Tire I, with o Mow from an jj hummer. 
The result is neat, pivfcssionid-hokirtg 



Pin spends, 
livrt, Ihnn 
Sf!3f)5 oil 



Pop rivtif t also a r-: ■ sir ting in met til and, 
pi US lie, and washers arc uruiluble for their 
use in doth and leather. The Jf/ ore rjuiekfff 
installed ; no barking block is needed 



T ufcufnr rivets are stranger in metal titltl 
plastic. Spread them With rr rivet, set or 
large center punch { with latter, final flat- 
tening ts done Wilt light hummer blows) 



Split rivets also hold well iff leather and 
doth (tips do not burp into harder mate- 
rials). Use {? rivet set, its here, or revets C 
rivcf and pound tips out on block's surface 


Par Ir: pu&liixl 





Humnie-i 



f WtKh ) 


Ccunlc-roink 


/ 



Solid rivets are strongest of all. You first 
swell the rivet in its hole, then round, its 
head. The counter slink type. can be pecned. 
in- and filed dual J to be utmost invisible 


Mechanical Package Magazine — 1932 


How to Care for the Household Utility Motor 



Wipe vff alt oil on 
brushes, stecv&s avet 
Covrinu tuior 


t>V ra oif lJu i 

of ' brushes in 
\ alcohol Th jin ii 


Scrape c ommuffffor light lip 
With sharp kriitle 


D*tu fi. h 
A lofOr 


PUJiB djQfiu* T X' ■ ■ W 'P° Wit 

g nuj'ffjr dynetensers tt 


o\u*. grind, or Sandpaper 
br'u.$h Surface Thii 


Oil in the wrong place is an enomy of small motors. Wipe off 
the co mm ut;i tor— keep if clean. Radio noises enn be eliminated 
by grounding a 20 m.f.d. condenser across the circuit. Brushes are 
important, This shows Fmw fhoy are cleaned. 


G IVE rh:if little mill a break/' says listen 
A lorn. a Packmag reader. "'Nothing 
about the household is so abused and so given 
to neglect.” And then in these words Iff tells 
how to service the little fallows: 


Usually the midget utility motor, 
developing only from 1/20 to 34 
Ii.jk. is subjected to loads and lack 
of attention (through ignorance) 
more than any other piece of ma- 
chinery on the face of the earth. 
When they get worn and grovvly, 
they affect the radio, and cause no 
end of dissatisfaction that is really 
no fault of their own but of the 
gen Hern a n who runs them. Clean 
them uj? and watch the difference. 

'Take the end plates off.. Clean 
the commutator by scraping lightlv 
with a sharp knife. Do not scrape 
so hard that the copper comes off,, 
just remove the scum from the 
burned oil. No emery or sandpaper 
should be used unless the commuta- 
tor is badly scored. Even then if 
might be best to pur the armature in 
a lathe and face it off a little. 

Oil is never to be allowed on the 
commutator. Through ignorance 
sometimes people oil the whole 
works. Oil should be used only on the bear- 
ings. When tlie commutator is clean, next 

attack the brushes. See that they are square 
on the ends* When worn they are hollow and 
cover more segments than they should. 
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A SMALL BOILER 

for Little Engines 

Heated by a simple alcohol [amp, this 
JitlJe boiler will be found useful for the 
experimenter in powering small boats, 
or as a workbench source of staatn. 


Mechanical Package Magazine — 19.71 


P OPULAR American magazines have neg- 
lected the experiment r r who 5 ikes to dab- 
ble in miniature power engineering with the 
result that information oil small engine de- 
signs and data on boilers to rim them will) are 
very scarce. We who make the Packmag here 
in the Experiment Station have cooked up this 
design for the model engine enthusiast, know- 
ing it will he welcome. 

The boiler has an evaporating capacity suf- 
ficient to run a engine. Ebullition can 

be controlled by the wicks of the lamp. 

Xhe shell of the boiler is of seam less brass 


or copper tubing, 3/61" thick. The rear end 
plate is cast of brass* 

A ttc rod is necessary to keep tile ends from 
blowing, as the boiler can work to better than 
60 ll>s./ sq. inch with safety if properly built. 

1 lie front end plate may be of sheet brass, 
16 gauge, butted up against a retaining ring 

riveted inside the boiler* 

If this construction is used, as per die draw- 
ings the end of the boiler should be rolled down 
around the end plate* T his can be done by 
bearing down against the shell with a rouinl 
tool-steel burnishing tool while spinning the 
boiler in a lathe* High speeds arc used in spin- 
ning— about the same as used for wood turning, 
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LAMP FOR THE BOILER 


r-*- — 



Soldcrod up oul of sfiool metflj (hu lamp look* like* 
fbrs. Jf is easy to build as fioro showp, 


'l ie rod is of brass. Two interlocked tie 
bolts should be put inside the ends of the plate 
arid a bead of j Hver j older sweated to then]. 
Never use ordinary solder in boiler work. It 
lets go easily and it is impossible to braze a 
joint on which solder has been used if at i\ 
later date you wish to increase the pressure 
capacity of the boiler by brazing the seams. 

Nest drill tile shell for the bosses for the 
filler plug, safety valve* and steam take-off 
plug. The front end is drilled with two l /\ f 
boles for the water glass. These are 1 l //' 
on centers, 

A Sirttule Motion- Piet tire.. Machine 

Popular Mechanic — 1915 

The drum A is a piece of wood, 1% 
in. long and 1 in. in diameter, sup- 
ported on the end of a round stick, l\ f 
which can he made in one piece with 
I he drum, if a wood lathe is at hand, 
but a piece cut from a curtain pole 
and a lead pencil inserted in a hole 

bored in the end will answer the pur- 
pose. Be sure to have the diameter of 
the drum inches, 

The next step is to provide tile pie- 
Uire and attach it to the drum, ,A pic- 
ture of a boy pounding cobblestones is 
shown in the sketch, at F, which should 
be made on a strip of paper 4% in. 
long. This is glued or attached with 
rubber bands to the drum. The draw- 
ing can be enlarged in pen and ink, or 
can be reproduced as it is, if a hand 
camera is at hand, and a print used oil 
the drum. 

i 

i 
i 
i 
i 
i 
i 

i - 

Tke 1 .! i r: X - 1! - a-i'-i ! i n "f Uic I’kiin 1 ' will Ap| n-.iz 
in Action When Turning wilh Uie Orum 
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V mi m;iy make the valve :ind the water 
glass plugs as the drawing shows, or you can 
obtain flicm through I lie Experiment Station. 
Wv have contacts which can furnish you with 
them and also with the glass. At present a 
supply is coming from Germany at low prices 
iv hidi of course null be passed along to Pack- 
mag readers, as it is tile purpose of our Shop 
to be merely a service for readers. 

I he lamp is made out of simple elements, be* 
ing but a reservoir for alcohol with a long 
half-inch tube that has wicking sticking through 
m several places. Three or four wicks will be 
enough. Height of hre is controlled by the 
height of the wi.ck- 

Thr boiler is filled two-thirds full of water 
and allowed to come to a full head of steam 
before being used, l he safety valve should 
lirst be set by testing ft against a known air 
pressure for relief. 1 Ills can be done lay tak- 
ing it to a free air station and checking the 
valve blow- of! tension setting against the tire 
gauge on the air line. 

It is only necessary to put (.he parts 
together, grasp (lie base hi one hand 
and turn the support B with the other, 
when, looking through the slot E, the 
boy is seen pounding the stories. Va- 
rious pictures can be made aud the 
strips changed, . 



Tlic Parts ftr Malang the Revolving Drum 
lor i 1 o-l (11 ii u the Strip of Pictures 

Provide a base piece, C, in. thick 
and 2 in. square, and fasten a piece of 
cardboard having a slit E, as shown. 
The cardboard should be 2 in. wide 
arid 2 Y 2 in, high, the slit being cut Y 2 
in. in width, % in. from the top and 
: 54 in- from the bottom. A hole is 
bored in the center of the block to 
admit the standard B easily. 
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Do You Really 

Know How 

to FILE? 


by R. F. YATES 

Tin? Mechanical Pkg. Mas* 





T O M AN Y mechanics a hi e Is just a cat- 
ting surface, that is dragged, pulled, pushed 
nr scraped over another surface, Indeed very 
few mechanics fully understand the potentiali- 
ties of ei file nor do they have anything more 
than a rudimentary idea of their manipulation. 

Skillful manipulation of files is attained only 
by experience and tile best tlie following para- 
graphs can do is to describe the various types 
of files and the proper method of using them. 
Many operations can be done by an ordinary 
file when it is In the hands of a skilled me- 
chanic. 

Files are usually classified as rough, coarse, 
bastard, second cut, smooth and dead smooth, 
Files Eire also known as double cut and single 

cut, depending upon the arrangement of lines 
as will be seen by reference to the drawing. 
In the single cut file, all of the teeth are ar- 
TEinged at the same angle Eind run parallel, 
varying in different hies between 60 and 80 de- 
grees, The double cut file has two sets of 
teeth, each at a different angle* This point 
will also he illustrated in the drawing. The 



TFio man ,if tFlO bsildi to fho i* iliown FsoEding the fiFc pro p of- 
ly, in lliO irssat piiofos sto like ronton. Loft, incorrtrct hoi J; 
[cnefs Ju round woik, Right, correct grip, produces flat surface. 


teeth of a double cut file are usually at an 
angle of 40 degrees In one direction and 75 
to 80 degrees in the opposite direction. 

biles are also manufactured in a multitude 
of different shapes and many are made for very 
special purposes. A cross section of all of the 
common shapes is shown in the sketch* Not 
many hardware stores, however, are doing a 
large enough business in files to warrant their 
Carrying all of these types. Jt should be under- 
stood also that these VEiried shapes come in 
various lengths, and files of the same grade 
have the same number of teeth or lines per 
inch only when they Eire the same length. Thus 
a second Cut hie nine inches hi length won Id be 
more coarse than a second cut file five inches 
lii length. 'This is quite necessary as a bastard 
file four indies long would have but a few teeth 
upon its surface. It should also be known that 
the length of a file Joes not include its t=tn 
which is the part that holds the handle. 


vieus &F 

shearing tendency of r?isiT?nor in which S'iie 
fite to bond uAiRtL ^houtoi txfld. fbtt" prO- 

^ otucirlg SitrfaO&S . 

Hera is an exaggerated view showing the tendency 
to produce a round surface when the file is held like 
a fjddEa-haw r For flat surfaces the tael must be hold 
flat with down spring of Ilia left thumb. 

The first thing — and this may sound dis- 
gustingly elementary until we really see the 
point— that a mechanic should kumi is the 
method of holding a Jile. A hie can be used 
properly only when it is held correctly, in 
ordinary cross tiling — that is iiling directly 
ei cross the work — a thick, mediu in-sis' ed file 
should be used if a quick cur is wanted* When 
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holding a hlf in this manner it will be found 
chat it can he cunt rolled very easily that 
the hand* are not easily fatigued owing t the 
fact that it is not necessary to tighten the ^rip. 
E'he* forward stroke should bo In to and posi- 
tive for this is the cutting stroke. 'I he file does 
nor cut on the return to the starting position. 
Indeed the return stroke should he very li^hr 
in prevent the teeth from wearing down. 

'I he improper method of holding a file is 
shown in the photograph. When used in this 
manner the" Jile will have a tendency to hend 
as illustrated in the tine drawing. Hat sur- 
faces can he produced only when the file is 



Hero are cross sections of al! tho commonly manu- 
factured files, with their nemos. Alt havo special 
uses. Hand, square and round fhei are woh knpwn- 
fant and pitRsaw are used for saw sharpening. Note 
difference between srnglo and double cut. 



Along with Hie saw and hammer and brace and bit, 
tho file is one of tho topnolch necessities of the 
shop. More are a few methods of effectively erro 
ploying a few time-tried wrinkles intheuseof thistocl. 


hdd in the .manner illustrated as correct. When 
held in this position the cutting portion of tho 
file- becomes slightly convex and it is in this 
way that the hat surface is produced. 

In filing a perfectly flat surface, a tile with 
i slight belly should be selected. 


Modern Mechanic April, 3 9 3 5 

Make Insulators from Old Tires 


1 , 




* strain 

ft IS SULATCfl 


PUNCH HOLE 

™ ny \ ^ 
BEAD \ S *?. 


AERIAL WIRE- 


AERIAL INSULATOR QTRONG Ond 

^V] O dependable 

^ /K ! insulators for 

/ VNj aerial wires and 

' l '\ mast guy wires 

PJNOH HOLE *»«■ "»> f* readi1 ^ ™ a ^ 

™ nLJ \ ^ from an old auto 

B£ tire casing. Cut 

slices about one 
sections from tire casino inch wide from 

. . „ , , the easing, and 

tcrvtff *t>lc T no-tnii fniUlt- 111 

tflrp fmiii Pule Lilli ■! lEkOWIl lible, PUTICO IKHOS III 

each just inside 
the bead. Two of these slices are looped to- 
gether as shown in the sketchy and the wires 
then run through the holes, 

A single slice slipped over a large screw 
hook makes a good strain insulator for tying 
wires to buildings or posts, as in anchoring 
guy wires, There is no danger of breakage 
here, 


sections rrcoM tire casino 

MdEc-fl terricpjiBIc, Iio.to.il mmli- 

torp frimi lute Lim dP lEkOWIt lifcl-e. 



Mechanical Package Magazine — l!)32 

A NVILS ct>$t real dough, and wlicin the 
home workshop is equipped with the us- 
ual five-dollar variety it is mounted on a stump 
or wood block that makes it unhandy for 

riveting work + 

A throw from an old five or seven -bearing 
crank shaft will make an anvil for riveting 
and sheet metal work. With this type of 
"'4 throw the cheeks 

K 2^0'""'*''--^ are generally flat. 

Here's an idea 

2^4- lor an anvil to 

Itt "^-- v he mounted on 

iV"H. Jj I the bench. It is 
ff- [ n J ^-rT i " possible to make 

it with a swivel 
mount by boring 
through one of 
the checks and 
running a locked 
h o I t into the 
bench, 


Crank shaft throws make good 
rivoting anvils. Can bo swivel 
mounted. 
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BUILDING A RUSTIC FIREPLACE 
Is EASY If You Know How 


by ORVILLE CRISIER 


THE MECHANICAL PACKAGE MAGAZINE 

mi 

I (i build a success lit I /i if|>l llcc it is neces- 
sary that 1 1 interior ]t-ji rt^ have certain well 
defined i'<5 ;y! a ti mi ships to each other. These 
putts tire shown in bigure 1. Tile main di- 
visions of the working cavity are five in injm- 
ber; the 1 room openhtg, the ft re box, the throat, 
the smoke eh amber, ami the flue, 

\ lie exterior dimensions of the fireplace here 
slmn'ii are seven feet wide hy three feet thick, 
llie heat tli! should extend two feet in front of 
the it replace. 

M lierefore lay out tile ground plan of the 
foundation seven by live feet, Iluild tile foun- 
dation itp to a height three or four inches be- 
low the finish floor line of your building ami 
level oil toe top. 

Next construct the lire box fonn as shown 
in h igures 2 and 3. It is best not to nail too 
firmly in older that the wreck mg may tic easily 
accompli shed after the fireplace is complete. 

Center this fonts oil (he foundation with tin: 
face three feet from the rear. Square and 
level it and secure with braces, IIiiiLI 
itie si miework even with the top of 


A h 1 K I 1 . 1’L/H 3', before which you can en 
}ny ific magic of [he ci'aeklmg flames, vet 
which will not dc&tioj your hettr t nature Hy 
a h c I ell ii j jj; forth huge 

pnlfs of smoke, is n 
joy of which we ail 
W d re a i n. 

Although the 
hy f I /yyil prupr r method uf 
” ft j‘ I const ruction is not 

N v j ; 1 difficult — eh least 

: .' l . Jk no more su than 

-L W 1,'JlA fa 1 0 

”■1 : r J making one along 

V'/' \ ^ Lr --1 hicorrcct lines — it 

JjS w^IST"' H is astounding to 
- rM - ^WM > ' 1. rc»l*« h..w 

'i ;/ ' f *'h 

’ flAWi .. _ s ores arc in 

TKjfti* '■ f t ebbI existence. 


$HOK( 

SHfLF 


VTiMDKfl „ 


h cat f 

(KLASfW 

r-pOOK 

OPEHlMO 


HEAfitH 


f |g. f, This show* til perspective Hie main pi^ts flf IS lirepHca, which .irer The roein opening, the lifO bo-Jl^ tlifl 
ttsjoah 1 fie smoko chamber and llie flue. Mr. GrisEor, rt Packmag reader, hat sketched In? own drawings lo sho^ 

a pleasing rustic mtfllier with slop model and andirons, 







FlPE BOX rORh 
C~QM Pit ft- 


snoKLCMIB 

MAftE OF BRICK 


FROW1 view 


agCTfQN 


■■[-3f'-tQ K i; CHAMBER 


Tho main dimensions of ei properly proportion-ad ftrpplis£& -ire ns- given in Fig. 6 , A 
Hie foundation for Elia fireplace ha* boon laid, and Hio roUflll flagilonas are built U 

first. Fig. 4 shows I ho molhod of placing the ticyilone 


WIk'h the stonework has He net completed to 
tin- top of tin- smoke eh uni her, pla re 12 by 12 
im'li trine cnira flue liner on the opening. 

In no l‘;l sc should you stop short of two 
fi'L-i above rbc highest point «>ci your Lmi Id big- 
By this time it will he possible to remove 
tin- Hre box fmne which should be carefully 
tl nil n. "I hen ut :isrer the walls of the fire box 


tiie form in tile reur, and complete the su'cli :is 
shown in Figure -H 

The smoke chamber, which is of great Em 
parlance, can then he iuftdc of brick,, h igure 
5. The dimensions and shape ure shown in 
Figure 6, The buck of this chamber is built 
straight u[i P while tlic front and sides taper in 
uni lL ihc top opening is 12 by 12 inches in size. 







Fic.5 " ; 1/ ^CJl 


\ ;■ ^ 

L fr 
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A FORCE from a 



Mechanics] Pkg. Magazine 1932 


(W'Wf r /7 WflgH-&aWL 
}iaU\s sir-e. Funaheti a?- 
Orilied in tfuttotn. of- 
iViiSh Q&tvl £& ftiimii 
QrnS'l Aicipk Air Owlm-bcr 


tfcnw MeTAL. 
J 3 m ■ CM/twa fT*i 


i-'lil tryf-S 


Mar&tb 


1 7' IS tint necessary to have an expensive 
forge lor smitliwork, Anything io hear 
the metal l 1 1 a good hard dial fire will serve as 
a container and fire box. 

Here's an idea recently seen in a home 
workshop. 7 he forge howl is made from a 
granite wash basin! A vacuum cleaner, re- 
versed on intake and nutlet tn furnish draft 
instead of suction, with the blades trimmed to 
moderate the blast, was coupled To a tuyeie 
box In a length of garden host. 

Capacity 

7 lie forge was capahle of bringing small 
work to adequate heat very nicely. Later a 
steam valve was fitted to the blast in take, and 
the draft can now be controlled to a hair, 
which is necessary for annealing and for 


Draft 

The other lid should have 
three or four holes drilled 
into the center in. a space 
which can he covered by a 
silver dollar. 

This is for bringing a 
small fire up, so as to heal 
bends and for localized 
upsetting. Thus with these 
two lids acting as tuyeres 
t pronounced! tweers — 
blacksmilhese for forge air 
vents) controlled fires can 
be had through the medium 
of varying drafts and 
tuyere sizes. 



carbonizing. 

Several refinements hove been suggested and 
the resulting simple, practicable forge is pic- 
tured here. 

A'fiffJKHJJjt 


/to. if /- > -c± H_’ C £ -LT Jt , _- £&AJr- 
iWjJt Z/tfSt, > 


Take a granite washbowl 
and punch out the bottom so 
that a cast iron stove lid of 
proper size can be rested on 
the bottom. Drill 1/4” holes 
in two of these lids. Keep the 
pattern of the holes spread 


tUxySx 


In OHO lid — this for open, En plat* of the vacuum cleaner or motor driven blow- 


large fires and general er, taot power hallow* cun be iniMledwhkh *111 
heating. lonv* the hands free fo* manuet woilt. 
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1 he forge s}i citi It! hr mounted cm a fire brick 
hi tsr. For Ein air chamber a piece of six-inch 
water or gas pipe can he cut to the proper 
height — coviid even he made as a stand, reach- 
ing to t K-e floor. he fire brick must he Tinder 
this air chamber for catching cinders. Prefer- 
ably it should he demountable for cleaning. 

Coal 

Coal for forge work can be had from any 
coal supply house. It varies as to locality but 
most of it is known as Kentucky Forge coal, 
F I his is a hard, small, very clean, srim-bitiniibi- 


mis coal which kindles easily, horns steadily 
without a great deal of smoke. It can he 
kindled with a small wood lire. It is tem- 
pered with water to confine the fire to the 
dr sired part of the forge. 

Such an addition will he welcome to the 
smithing equipment of any home workshop. It 
is cheap, adequate, ingenious. 

An asbestos shield should be set up around 
the forge if it is to he used on a bench near a 
mall so as to shield the wall from cinders 
arid sparks. 



Th* moif reliable empirical method af d^tar ruining 
th* kind of ilnol you are using rs fhfl grinding whoe-l 
fwk Tbtfitsal throws off eharacl eristic sparks as abov-g, 


S '! ELL can be definitely analysed in rather 
a rough manner by testing its grinding 
qualities on an emery wheel. Eiich steel used 
in shop work — high speed steel, for lathe tools „ 
cold- rolled steel for shafts, machine steel for 
dies — has a special sparking characteristic and 
grinding color. This is more definite than the 
method of noting its cutting color in a lathe, 
or of noting how it cuts. 

These four fundamental steels show the 
greatest contrast in the color between high 
speed steel and tool steel. High speed steel 
throws off a red spark that does not break into 
a star, which is characteristic of all steels which 
have tungsten in jtheir make-up. Tool steels 
having a carbon content ranging from .8% to 
L3% throw off a white spark that breaks into 
a star. The length of the spark denotes the 
high or low" carbon steel. That is to say, the 
higher the carbon the shorter will be the spark 
before it breaks into die air. The drawing 
shows die "main differences to be noted in deter- 
mining steels by grinding colors. 


GHEENE'fi GAS LAHP- 

SclcntJtle American — May JBffG 

Tha iureDCor dF tirii lamp Liu pliyaidoa who dltcottr. 
■:j ill ■! ha on aid funky loura money Uj telJinft piltlLE 
fifth!*! than, he timid li j- jiriLctspirift nifdirii n, n ml a*, 
AMPTrlliift to tho (if l.ciuitj Jackjon, St'djill 

eIi— mint learned cn n.w rr. i>f c I: nm;ira1 ics, Iheii*- Is scirce, 
I y mijtbiTif poti LL t-C-I J Ingivn in. n"i;n ■ >1 l.i Lin- uc^rn:i-il 
oFilii^MC., (SiQ fijnii ilnrnil tllC TtogtrflAEtoll Of ihuio 

film m J HjCI-C- Uicfiil Jitid honnmlile, a« wtH*g moi« Eucp-ji- 
Ijie, e ! i F: n e li n iLniilinji nut -nf iti:iil:ihL| do ((■(, ll* nc- 
LOidlriftl j iililfiEti-il an F.ftr-ncy fnr the i:ile (if pnltn! 
tifilil# uf C’l n v I l=ii & ltn.ikv'i |;na fmijjii ; hut imjwi'G- 
iutn ti snwisrred la Id id, and lia iuvtineil iIle kmji 
Jitrs MIcjsetilLliE. fie it nmv JuL-jicd lit ISm-iini, a 

ijiLiliiiijr Inuin^h!^ Ji nf inf;, Fis bn say*, jn 1 1 ! (jvci ^SCi, ODI? 
waL-th cf liis l*i»pa during the. 3*0 (lire* yc-Arf, Am! if 
mfiking A vigcrmia tflutl lo snlrdd^iL 1 * [Ilsul til <wor the 
world. 

' 1 'Ji* I r.ni; ■ i.; JeiiftiiC'l f- ■ L" r. i r ■ i ! 1 1 ; the i:i imitrn mixture 

(if ll I r:ik 1 1 i:l jiurf trniiphqin;, e-a 1 1 1; -:1 tiiFLibiiijj iLi^Lil. ]| is 

veij- simpili:, uml if ill bn r^iutily iilii1--i I s.ir.ni by 



ing iHfl cut. in vrlrii'li Cift. L St A |teiipnc11vc vieyv i>r llio- 
A'IkiIq Ln ili | i. And rig. j nit uulnrftud vio.iv (if Llie vrlpU 
tub*, Tlir. wicl, A, extendi. ddirmvard Into Ilia fluid, 
ii ii :i npwr.riL nvnvlj to I . ! 1 0 lop (if lliS Eulrfi, iilnrn; il i ( 
piuTto.L by I he auELd me liilli ■? spur, IS. I>i recllr llifdu^li 
lin] s;.iir, is tluJ hole, wliLnh (■niiiniii.mmilr-t w illt ilic 


vf-rikd ht.lluw,_/, ilihI tills ,yIiIi llto inclined ojurnirfii., 
i ilj wlileli uru uxseiL-ded nlio ElirOu^li i l e iii he, filming 
jell fur (Iib use a|iu uT Elio TtipOf :i r gj.S wliidk ii Iriirned (ik 
El SllillH. 1 'EiO liMiipl Ato irnmla (if VAi'jnus illinuiEittliiij; 
5K>.heY.! Sf gimp]}' varying- the number (if llie?e ui 
E'he JedflC ol (hs = jin * tvt|iprqE(j Lite HuflI Tvhtuh is ( 511 - 
>.liictcd In i l by (Ini wsufc, imd Hum a ue-iistiLUt flow -o i va- 
jinr ii cjiuxnd 10 issue from (lie jcU- 

’E'kn jiatenL for Liiii- tnvciLflnTi wnr (Akon OUT lij- Dr. 0. 
A. (ireunu, A]iril 21, ]fl.17 h find furLtlQr inkit niHliuri lit 
rclilluu Eu ll Innj tie obLninifd Eij AilJociaiiij; TTe. C. A. 
UreCue £■ Co-., Si W-nslLLEiftEau-ntrcef, ISu-jEoir, r>l>iis. 

Fopular MecbiuiLe — J9U 

Venting o Funnel 

When using a light-fitting funnel hi 
a small -neck bottle, trouble in usually 
experienced by llle air caiishlg n s]dl3. 
This can be easily remedied by split- 
ling a iiiatdi eh half and tying the pari;; 
on the sides of the stem with thread. — 
t « ml i ihti'.ed Ijv Maurice l, handier, New 

Orleans, 1 veil 
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Drawings by OUo B&chsr, 
She u Id yoia fltfid ysur/cll in Ifeff wild* raw wUbswt a 

ni&frh, ho w yew iiSiaiP {a^-f ? 


St. Nicholas — April 1899 




S_ 


I?S£e~-. ~ 

'HE devices that arc in use 
among uncivilized men for 
^e:ting lire arc interesting. It is a 
curious fact that the African, irt 
fighting the fire in which to smelt 
the iron from which he makes his 
] remarkable steel weapons, y&es 
neither stone nor metal in obtain- 
ing the first spark. It is inter- 
esting to observe the fire -making 
tools that have been used. They 
may be divided by the sort of mo- 
tion required into Pour classes. In- 
dians, Australians, Eskimos., Hindus, 
and others use the whirling or drill- 
ing motion. Malays, Burmese, ami 
others use a sawing movement, 
Polynesians, Papuans, and others 
use a plowing motion, while the 
custom of obtaining fire by strik- 
ing a light seems now as common 
among barbarous as civilized men. 

In nearly all tribes several methods 
are used, according to circumstances 
and the means at hand. A very 

cine collection of fire-making implements may 
be seen in the National Museum in the Smith- 
sonian Institution at Washington. Nearly 
every method is represented there. 

The simplest and probably the oldest anti 
most widely used device is called the iwO-Stick 


I^Ss^iE - ~\V * 

The wood chosen for the hearth is dry, w-nrm. 
rid riled pieces of the juniper, while maple, or 
cedar. Drills are also clnisvr: of dry ml|nnmt:i- 
ble wood. Many u ihes ])i eser the sSarcby stem 
of sonic flowering plant. 

The hearth has one or more — usually many 
— holes or shallow sockets drilled in ns upper 
face, and narrow slots leading from these 
sockets Or fire -holes 10 the tinder beneath. 
The tinder is made of shredded bark, or fungus, 

which will ealeh lire 
quickly and bum slowly, 
like :l slow-j natch. 

An Indian kneels with 

?4t, espfcjj- 0r>e on ca< ;h e nd 

of the hearth, which h of a convenient length, 
and placing an end of the fire -stick upright in 
one of the sockets, or fire-holes, twirls it rapidly 
between his open nulms by rubbing them back 
nod forth past each other almost to the finger- 
tips. At the same time he presses the drill 
firmly Into the fire-hole, lotting his hands move 
down Lite drill until they nearly reach the hot Lorn, 
when they are brought back to tin- top with a 
quick, deft morion, and move swiftly down again. 

Soon vou will see that the wood ls being 
ground off the end of the fire-stick in a fine 
powder thal collects in the narrow slot lending 
from the fire-hole to the tinder ben cat h. As 
the amount of powder increases, it grows darker 
and darker, until ic is almost black. You will 


apparatus, It has been used everywhere and notice the odor of burning wood, and after the 
st all times. It consists of 0 rough plank, or stick has been twirled front fifteen to forty-five 
large Stick, which rests on the ground, as a seconds, a little curl of queer-colored smoke 
hearth, anti a smooth, round stick, from one will begin to arise. Combustion has begun, 
ami a half to l wo feel long, which we will cali The Indian will then tail his wooden hearth, 
the drill, in ihe gradual improvement of this and the smoking pellet will drop out of the slot 

simple but necessary tool (be different trjhes to the tinder below, where u ear- easily be blown 

show their mental development — their in- into a blar-c, 

genuity oi power of thinking. It is necessary to keep the fine, friction- 


heated dust in 1 dose heap if fire is to be gen. 
ended from wooden tools. 

The Quinaielt Indians of Washington Terri- 
tory used a drill which tapers at each end. 
This makes the downward pressure more firm, 
and doe? not allow ihe hands to slip down too 
rapidly. They used a slow-match of frayed 
And braided cedar liaik, which could be lighted 
at one end anti carried for many days under the 
blanket if carefully protected from wind amt 
tain. The slots in their hearth are broader, 
which allows the dust to collect in larger quan- 
tities before dropping below. 

Some tribes make their fitc- making (ools more 
inflammable and more easily ground away into 
combustible powder by charring the drill to the 
fire. Sand is often used to increase the friction. 
This method of making fire was sufficient for its 
tmic, for it was seldom necessary to make a new 
fire except as a religious ceremony. The art of 
fire preservation was at its height. Mr. James 
Mooney reports that “the Chorukecs kept fire 
buried ill the mounds upon which the cnunril- 
houres were built, so that if the house was de- 
stroyed by enemies the fire would remain for a 
year or so/' 


Some tribes use a hearth rounded and tapei- 
Log Al each end. Tine fire'Siot widens toward 
the bottom, -SO that tbe pellet in dropping may 
have draft. The hearth is mode of soft wood, 
while (he fire-stick is made of the hardest wood 
obtainable, and is pointed with resin. 

The Hu pa Indians Cl California use a hearth- 
block of hard wood, and a drill of soft wood 
which has been charred on the grinding end. 
it is much easier Lo atari a fire with a fire-set 
which has been for some time iti use than with 
a new one t and therefore the set is usually it: 
the care of the most skilful fire-maker, who 
wraps the parts carefully with long, narrow strips 
of buckskin, and keeps them, beneath his btam 
kut where thev will not become damp. 


An Indian takes great pride in beint; a quick 
fire-maker. Captain J. G, Rourke, U- S- A., 
ru]K>rts having seen the Apaches secure fire 
with ihis simple apparatus in eight second 5- 
Undcr tbe most favorable conditions the 
Apaches claim lo be able to make fire with a 
series of morions that occupy exactly two sec- 
onds. If this can be done, the Apache is the 
most skilful fire- milker on record. One can 
scarcely strike a match in Less time. 


Many tribes can produce fire in less than 
forty-five seconds j and nearly Ml trilies resort 
to many devices, using flint and steel at one 
time, the fire-drill at another, or, if unable to 
Obtain either of these, they can produce A spark 
by rubbing one thy branch up and down 
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anocher. In some tiibes flic fire-making is 
considered women's work, kntMli the dignity 
of a irarrior, And left wholly to the squaws; 
but Mr. H. II. Johnson* the well-known ex- 
plorer, reports that in some jWtrts of equa- 
torial Africa, where the usual methods 
of fire-making ai :im?h the same 
an in those tribes where Hi is 
is the peculiar task of the 
women, the art 11 ts the 
exclusive privilege 
of the men. The 
secret i S h an (led 
down from father 
to non, and it is 
never, under any 
conditions (or so 
they say), revealed 
to women.” When 
risked the reason 
of tlris, the natives 
replied ; l£ K women 
knew how to make 
fire they would be- 
come our masters.” 

In southern Africa 
the hearth is a logt 
and the Africans 
are SO much less 
ej^icri with the Hre- 
drill that tiie whole 
StTcngdi of two 
men is often ex- 
hansttd in produc- 
ing fire. One man 
whirls tlie stick until both hands have descended 
almost to the lower cm!, then the Cither man 
begins at the top and continues the movement 
while his companion waits to relieve him in 
the same way. The second man also keeps the 
dust close to the point of the whirling Stick, 
and gently blows it into a dame at the proper 
time, The African’s clumsiness in fisc- making 
and the fact, before referred to, that he does 


not use the products of Ins forge to strike a fim 
for its lighting, is one of die interesting and 
curious anomalies of savage life. 

The Eskimo lias added a curious feature to 
li re-drill The drill and hearth arc lei most 

wavs very similar to those already described, 
but he whirls the drill, instead of between llis 
palms, by the 
aid of a cord 
which 
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makes one turn around 
the drill at about the mid- 
dle of the stick. This cord is 
usually made of the rawhide of a 
seal or other animal, aud it is tied 
at each end to a handle cut from 
a hollow bone,, or fashioned out of 
a bear's tooth or a bit of wood. i.n order to 
keep the stick in place in the shallow fire-* 
hole il must be held at the lop [ therefore (here 
is a fourth piece of apparatus necessary. This 
fourth piece is usually a flat, straight bit of 
bone or ivor\, in which a socket ts made to 
admit tlie upper end of the drill, as will be 
explained. 

When One ebiAel is to make the fire this Lop- 
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^ ingenious idea, These bows of bamboo having a sharp 

cannot easily be carved, as are across a rounded piece in w 
■ \ llie lop-pieces; bul, true (o his been car, The Malay 

jfc'TjF - : \_ inassion for elaborate deco ration, hollow convex piece is 

i ■■• _Z jJji/ the Eskimo makes the bow ol particles fall below and 

U<?feT £ J ,___ : '■ ■■-■■ the gracefully curved ivory tusks “have improved on iliii 

"""' " - ,i oT the walrus, and, after working china, tinder being held 

WSlifdl -■ diem down i covers the surface aide of ± piece of bamb' 

with the most lively and graphic of the latter yielding a R| 
piece is held between the teeth. A civilised engravings of the reindeer, whales, seals, and sawing knife is more co 

nun can scarcely endure the jar Otl Ihe jaws bears He has killecU or with a picture- history itHUtdimes added 10 im 

and bead produced by whirling a stick thus Ot bis hunting and filling expeditions, 
steadied by a black held between the teeth. the hearth is especially 
Among tbs Eskimos it is seldom necessary fur snowy home of l he Eskimo, 

1 man to make hrr alone. It is a matter in 
which all have an interest, and two men U Stall v h- 
mnke it together, each pressing the top-piece 

with one hand and each bolding one end ur tlic S() that the pellet wi 
whirling cord with the other. Some hearths have a 

The top -piece is sometimes merely a block "he slots from the cither fne-hdles lead 
of wood, ivory, or bane, but is more often times the central-hole hearth -and 111 e slot-and- holds the |ietic 

elaborately carved to resemble a seal, bear, step hearth are both used in the same tribe, clas^d hands, sotnew 

whale, or wnlrus The ucmer oart is raised to I'he Eskimos also have 


sprue place:,, wtien trie particjes run tncy die 
adapted to the gathered in a dry leaf and swung around the 
Should the heated head until the leaf blades. 

pellets of powder full through Hie slut to the The plowing method sterns to have sprung 
covered ground they would never ignite, wholly from the Pacific Islanders. St is closely 
The Eskimo, therefore, cuts steps, in his hearth connected with tin: sawing method. A suit, 

II fall (0 the lower step, corky bit of wood IS picked up near by, anti a 
central liole to which small, pointed stick of hard wood is found- 
At Kneeling on the hc.mh or soft stick, the man 
il-like plow between his 
hat as one takes 
made Of a pen, and forces it forward at ail 
sealskin, and oflen embroidered with excellent ingle of about forty degrees, slowly at 
needlework, irt which to carry the drill and Lhe fust and then with increasing rapidity 

tinder so that they may be kept very dry. until the wood is ground off and forms 

The down of the arctic willow used as tinder, in a small heap at the 

The use of these sets lor lire making is proh- end of ihe groove be 
ably secondary. They were undoubtedly used ^ag so made. The 
primarily for boring holes in wood and bone, groove is about six 
Wlnm n^ed for boring, the drill is lipped with, inches long. Mr. ] Jar- 
Hint or bone. The mouthpiece usually has a •win found it difficult 
hole in one end through which a cord tail be to make lire in this 

t,\ lc tied to secure it to the other pieces, so that in way, but at last suc- 

,j| v . moving it may not be lost in the snow. ceuded. The Samoan 

hire-making by sawing was per- can bte in forty 
ha]!s suggested to tin: Malays by seconds, afl d some can make the wood burst 

K jtJ nature. It is snirl tint jungle fires * pto ^ ame by this method. 

on started by the rubbing of I be fourth method of obtaining fire mat 01 
mboo stocks together in high- "striking” 0 light— is one familiar, in a degree, 
storms- “ Thu creaking of to all- Before steed was obtainable, Hint and 
i minus is indescribable; the pyrites were used, Eskimos of the Mackenzie 
of the rnsping and grinding River district use a flrc-wt composed of a tindcr- 
liorny stems is almost un- pocket,, which contains tinder made of down 
endurable" during these from the willow catkins mixed with charcoal, 
storms, s ny travelers, or soaked in gunpowder and water, a rough 
However the method bar of hint, and a half-sphere of pyrites, evi- 
(“y" [nap have been suggested dcntly a round si one broken in iwo for greater 
to them, it is a very convenience. 

simple one. A piece The tinder-bag is made of reindeer skin, A 

litdc bug hanging from the larger one contains 
tinder to use in ease that in [he larger One 
becomes accidentally useless ] but the little hag 
jjjm also acts as a toggle. 11 IS passed under the 

'§ ~&E 3 @SSs£>'- i* bc,c whC11 t,K ' tin[it -" r - b;!l K ls carried by the K|Uaw p 

much as our women wear their chatelaine-baps. 
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wtiTe invented lo i m | irovu live common strikt 1 - 
s-iijjlu. One of these ivasi the wheel tinder 
box, The wheel was spun by shirty pulling 
,i cord W’hich had been wound around its pro- 
jecting jikIc, much as Otic spins a lop. The 
flint was pressed against ihe whirling wheel- 
and a shower of sparks fed into the tinder 
within the box. The pocket strike-a-light is 
still used by the peasants of Prance for lighting 
their pipes. 

The Chicsese &trike-ii-Iigl]l& show a very in- 
genious way of combining the steel with a 
pouch in which to carry the flint and tinder, 
in 'Tibet the: pouches, arc often elaborately 
trimmed with intrusted silver set with costly 


fastened with a piece of sinew to the ■L.orh oT ’ ' 
a wooden bottle containing the son charcoal -blU. toe 
used as tinder, Besides the small piece of dint, burned 
there is also a Curious lire -Stick which burns ! ™ , '’ 1l b' 
tike A slow-match for a long time, and a pouch brand b 
of twined and woven rush tn which to keep £ round 
these articles- " The AillO takes out the u(ttk because 
with the steel attached. and stim up the tinder beak, e: 
with the sharp point. He then holds up the bit oF v 
(lint in hits hand over (he Imx, and strikes a l bcy sa; 
Spark down into it. lie transfers the coal to rucks, k 
Ills pipe- or material for fire, or fire-slick, with ,,viXmI tj 
the point of the steel.’' ^ 1S 

The Japanese still use flint and steel. Their tcry k™ 


POPULAR MECHANICS 


HOW MAPLE SUGAR IS MADE. 


April 19, 1902. 

HOW THE EARTH'S HEAT MAY BE USED FOR POWER, 

The Thermo-Electric couple, when perfected- may 'solve l lie 
problem of uLiEiziug bent from the eenlnr oi the earth as a 
source of power, mentioned in the last issue. In Cnssier's 
Magazine it is slated that if the couple can be made to generic 
power to run large enterprises, a hole similar [o ail oil Well 
ccndrl be drilled into the surface of thfl earth a mile or more 
and the instrument- will] the attached wires, lowered until ihc 
heat W 3 5 sufficient tej give the desired am mint of energy. 

The principle of the thermo-electric couple is simple, When 
it change of temperature occurs at the junction oF two slips 
of dissimilar metals -in electric current is excited in ihem.J 
Many inventors have endeavored to turn slut phenomenon iff 
account- diamond built Up a hollow cylinder out oF alternate, 
layers of tin and an alloy containing antimony and heated die 
interior with a gas flame formed around a perforated earthen- 
ware tube- Harry B, Con of Hartford has constructed a some- 
what Similar battery, which may he run with a gal jet and left 
alone for a mpntli at a time. The Postal Telegraph tested it 
and Ion Lid that it would work a telegraph wire, 'ilicSc and 
Other lliermo-ctrtrtric batteries, however, have thus far failed 
to generate currents cheaply, but it la hoped that experiments 
si ill in progress will lead to the discovery of the valuable secret. 
The possibilities it holds out- such as giving us heat, power and 
light from the earths center, are 50 great as to cause many of 
the present -lay to look upon it 31 incredible. 


Lillian C. Chase of East Fletcher, Vt.. gives She following 
interesting description of (he process of making maple sugar 
in her state: 

It is an industry that wili surely become extinct Ltnlrss 
something can be done to preserve OLtr maple trees or make 
it worth while lo raise and mine sugar orchards with the 
same care given fruit orchards, 

A good "run" of sap means toil night and day while the 
sap tasti, though we seldom “boil” the whole (sight, os we 
were obliged to do before we had modern conveniences- \\ e 
tap the trees, making a half-inch hole, and the sap drops into 
(lie buckets, It is emptied Into large tubs fastened to sleds 
anti drawn to a covered building, In which are evaporators. 
The sap flows constantly into one end of a corrugated pan 
and is drawn out at the other end as sirup- ready for ^ 
market or to be made into sugar. This sirup is then placed 
in a large pars over another iron arch, like that for evaporator, 
and boiled till thick enough to grain, Tt is dipped into smalt 
panfl while boiling hot and stirred With wooden paddles till 
well grained, then poured Into the molds or tubs. 

Most oF It Is made into two -ounce cakes. Each cake lias, 
to be lifted from the mold lo coo! on all sides, Tien the 
edges are trimmed with a knife and (hey are packed m differ- 
ert-sired boxes ready for shipping. 

The quality of maple sugar varies with the season, the very 
first and last being the poorest. The col of depends prime:- 
pally on llie care of the makers In straining the sap and iirup 
to lakft wit the “nitre," a sandlike sedEment which fa always 
present The best maple sugar Is a light brown color about 
the shade of sandpaper, 
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Electricity Direct 
From Coal 


By c-r. William W. Jacques 
Harper's New Monthly Magazine — December 1595 

This process worked, 3S shown by the figures. It was energy efficientand 
produced far more than it used. 

The process was abandoned due to the growing boom in petroleum 
production. As far as I know, it lias been lost since then. 

Experimenters would do v^eSt to build a small pilot plant to prove it out 
Even if successful it would not help the big picture, as new developments 
will take too long to implement in time to avert the collapse. But you mightat 
least set up a system to tight your community. 


A 


LU-rlF of can pel is burning flu t ho 
grate. What lakf’H place? Tbs air 
is draw u in beneath the grate and rises 
through tbfc Ullj's. Its oxygen combines 




Kin. ].— AX ELCMESTAEiy CELL, 

T;ik«ii ft -part lo xhf'W Sffiji ])HC, sEiclk of 
riTL i t i ■ I □ i ;tIeIj llUJH EdSJieilsilllL, find 5-1 1 r-NTii I I v 
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[nch^s I- mil- and mi in. -has ]n elTCiimferviH-H, 
urid y'ndds si eurrmi «f il(ku*i ohm- IhiihUtkiH mid 
■>i I r l ; L m[iL“l-ui TLh; 1! lei: Lrd-jrn.it I vi; tonic iKorit 
veil : 


vriLb the eoal lo produce cai'lwn LEE -acid 
gnis, which, together with die inert ni- 
trogen of the air ami the smoke or litl- 
consumed carbon, rivjts in the chimney 
and escapes, This is the rote played by 
the vniLtcridls, How about the /oni« f 
The chemical union of the oxygen with 
the coal sets free the coal’a stored- up ener- 
gy, and this "energy, being indestructible, 
must manifest Itself it) some way, and so 
shows itsela as hmt. This is the- whole 
Story ol combustion. 


Sitting before an open fire I have of- 
ten dreamed of converting fhe stored- 
up energy of the coal into some form of 
energy even more useful to man than 
heat. Wee k eio it that, theoretical] v ad 
least, all of nature's; forces are inlercon- 
verlible; why should not the potential 
energy of coal be eon verted directly into 
electricity instead of into heat? Could 
all of the energy be extracted froni a sin- 
gle pound of coal and made to do me- 
chanical work, this work would more 
til an equal a day's labor of a very strong 
jiiue). In the great coat -fields tba,L are 
distributed over the Surface of the earth 
nature Ints stored up n supply of energy 
safely estimated to equal the hand labor 
of the entire population oT the world con- 
tinued for a thousand years, 

The most convenient and useful, be- 
cause the most tractable, form of energy 
is electricity, 1 el the facility with which 
we mav at will and without waste cou- 
vL:rt il into kuc1l other form of energy as 
happens lo be desired lies the superiority 
of electricity over all the res! of nature’s 
forees. Having electricity, we may easily 
produce heat nr light, or mechanical mo- 
tion, or chemical forte- but electricity it- 
self has hitherto been produced Ils quan- 
tity only by the use of complicated mech- 
anism and with grtLLt waste, 

ICIecLricity is to -day generated by a dyn- 
amo that is turned by ah engine which 
is operated hy steam, and the steam is 
[nude from, water hy means of heat de- 
rived from, the combustion of coal. But 
this is a long and eii'cnitoua [uvieess* with 
a large leu huge at every step. Much of 
the energy of com bustier] goes up chim- 
ney ;La I mat or smoke; much of tlm heat 
|r lost in boiling the water to make steam ■ 
much of lIlc expansive force of the steam 
fa wasted as it escapes from the engine; 
much of tile power of the engine is wasted 
as friction; and there is some Loss in the 
dynamo itself. Recent tests, made hy a 
committee of the Miitiunnli Electric Light 
Association, uf eighty modern electric tight 
und power plums. show that the average 
plant wastes EV7.4 per cent, and utilizes as 
electricity only i.ti percent, of the energy 


theoretically oblaitiahle from the coal. 

The problem ;Jie:i was to convert the 
energy of tout more directly into 
electricity: to do away wiLh the dynamo 
and die steam-engine; possibly even to do 
away with Sicat itself, 

A multi Hide of experiments were made. 
In the earlier days my attempt was merely 
t o do away with the dynamo and with 
steam, and convert heal into electricity. A 
fire erf coke, burning on an insulated grate, 
pave some slight electrical manifestations, 
hut they were not encou raging. 
Experiments with various novel forms of 
thermopile were tried but a consideration 
of the L beery of flic subject soon made it 
evident that il wu.s not even theoretically 
possible to convert more than a very small 
percentage of the energy of the coal into 
electricity in this way. The generation of 
electric currents hy alternately healing 
and cooling the magnetic cores of wire coils 
gave no promise of efficient results. I tried 
nature’s plan of producing lightning — the 
evaporation of water and continual 
dissipation of vu po r gl obu I cs — ii nd l hou g h 1 
succeeded in probe ei tig miniature Lbunder- 
siEjrms, the quantity of electricity 
obtainable was not sufficient lor any 
Commercial use. Indeed, my researches 
have led me lo doubt whether the total 
energy of a good brisk thunderstorm, 
dramatic as is its display. Is equal lo the 
energy radiated from a bedroom fire. Fora 
minute fraction of a second the force of a 
stroke of lightning is lerrific. but its 
duration Is so brief that, even if it could be 
harnessed, il would be capable of doing 
very Lillie useful work. Many other plans, 
all of them intensely interesting from a 
purely scientific point yf view, were tried: 
but from most of them no current was 
obtained that was economically capable of 
being p Lti to any industrial use. 

Nature is a coy mistress, yet she like:* 
to In; wooed., and to the diligent suitin' 
fives occasional tokens of cocoa re fo- 
ment: and it happened that, one day I 
surprised her in la er secret, stud iliacy vered 
(he iv ay by which we may abandon even 
combustion and heat itself, and convert 
Llic stopiLyl-up energy of coal direct fy into 
electricity, 

It came to me almost its a revelation 
that if the oxygen of the air could be 
made to combine with the coal under 
siurf] circumstances that the production 
■of bent con Id he prevented, Slid ut the 
inline time a conduct! tig 1 path could he 
provided in which a. current of electricity 
might develop* (he chemical affinity of 
tlit coal for the oxygen would necessarily 

be converted into elect]' Lefty and not into 
heat; fov any given fuL-tsi of energy will 
he converted into -inch other form as the 
surrounding condition? make most easy. 
Gfiven Lhe proper conditions, Use poten- 
tiat energy yf coal would rattier eo-nvert 
itself into electricity than into heat. 

This led to experiments. in which coal 
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was submerged in a liquid so that tl<e 
oxygon of the ail’ couFd not come in di- 
rect contact with the coal and produce 
combustion, Further, sucii a liquid was 
clioscn that when air was forced through 
it to the coal, the oxygen of 4J ns nir would 
temporarily enter into chemical onion 
wild the liquid and then be crowded out 
by i further supply of oxygen and forcnd 
to combine wit li tine coat. We may pic- 
ture each successive atom of oxygen, on 
its way from the source of air supply 
through the liquid to the coal, an tempo- 
rarily entering into else tinea] union with 
each of a tow of atoms of tin; liquid, just 
ascfLch successive man as ho circles around 
in tho “grand right and left 11 of dancing 
temporarily clasps hnmls with each of the 
ladies of die set. Whea one substance 
passes through another lit this way it fur- 
nishes a path in which an electric currant 
may Flow t so that by causing the oxygen 
to combine with the carbon through the 
intervening liquid opportunity is furnish- 
ed for an eLectric current to develop, and 
since combustion cannot lake place-, the 
chemical sdlluity of the coal for Ljic oxy- 
gen is converted directly into electricity, 
and not into beat, Liquids which thus 
allow atoms of oxygen and a current of 
electricity Lo pass through them may ho 
■ca 1 1 ail ' ' id ce tro) y tic c»rr inns , ' ' 

I have thus discovered what I believe 
to be a new fact ov principle not hitherto 
known to natural science-— a principle 
which I hope may be as valuable to pure 
science as my invention promises to be 
valuable to the useful arts. Stated scien- 
tifically, my discovery is that if trie oxy- 
gen i»f the ait- be caused h> combine with 
carbon, not directly as in combustion, but 
through an intervening electrolytic car- 
rier, the stored- up energy of the carbon 
may be converted directly into electrical 
energy, and not into heat, 

Crude I v speaking, my invention con- 
sists, "m generating electricity by causing 
the; ox v gen of air to combine with coal 
beneath tlie level of a suitable liquid. 

The invention is a process 5 it is not a 
machine. The process may be carried 
on with very simple apparatus. An early 
form of apparatus consisted of a platinum 
crucible of the sire and si 1 ape of an after- 
dinner coffee -cup, partially tilled with 
common potash, that was kept liquid by 
suspending the crucible over a grin flume. 
Within the molten potash was suspended, 
by means of a platinum wire, a lump of 
ordinary coke of the size of a peanut. 
Into the molten potash a stream uf air 
wns blown by means of a platinum tube 
like a straw. The wire by which the car- 
bon was suspended formed the negative 
pole, and a second, wire attached, to ti'e 
crucible the positive pole, of the genera- 
tor. Attaching these wires to a small 
electric motor, I found that, when air 
was blown into the potash the motor 

started, and moved more rapidly aii- 
as b low) 1 in ; w i lcu tl 1 e cu r re a l of hi r w i is 
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interrupted, the mo Lor stopped. from 
tli is minute apparatus a current of several 
amperes was obtained. The el Cidro- mo- 
tive force 'ffat a lilLle over one volL. 

Thai the Electric CU PTC n l ivoadlJe to the 
chemical combination of the oxygen ul 
the air with the coke (carbon), there could 
be nn doubt. Quantitative tests showed 
that oxygen was taker] from the air; that 
the carbon was consumed; that carbonic 
acid was formed. Moreover, the electro- 
motive force obtained agreed almost ex- 
actly with that which is theoretically ob- 
tainable from the combination of oxygen 
with narbnn to form carbonic acid (l.O-l 
volts). That the phenomenon was not 
due to thermo-electric action was proved 
by the fact that when the whole appa- 
ratus was so enclosed that all parts were 
kept of uniform, temperature the mnxi- 
niitm electro - motive feirce and current 
were obtained. Again, later CX peri men Ik 
with far larger apparatus have not Only 
confirmed these results, but have so own 
that under proper conditions the electrical 
energy thoa obtained is substantially equal 
to the potential energy of the weight oj 
carbon consumed within the pot. 

The invention had now been made. 
Electricity bad been obtained directly 
from carbon. Would it work on a larger 
scale? Could the numerous practical dif- 
ficulties be overcome? PluLttinm is more 
expensive even than geld, and hence some 
Other metal must be used, Iron was tided. 
buL the current obtained when the inven- 
tion was practised in an iron vessel was 
very small. 

Vessels of copper, lend, sine, tin. a hi mi 
num, nickel, magnesium, were destroyed. 
Gold and silver gave good insults, but in- 
ferior to platinum. Again and again the 
ex pe ri 1 n en is w e re re ptu t Lett. '1, 1 1 e re seemed 


to be no reason It) theory why iron should 
not work as well as platinum, and vessels 
were made from samples of iron of all 
kinds. 

Finally the reason was found. Most 
specimens of iron have an. oily surface, 
v-'lucli, when healed, becomes converted 
into carbon, so that the notion upon the 
carbonaceous surface of the iron tends so 
oll'sel the Action upon the propei carbon 
iiself. This led to a method of cleansing 
Ike surface of the iron; and when proper- 
ly cl can seal an iron pot is jif> good as one 
of pi min urn, ;unl of course far cheaper. 

The puls were non made larger and 
huger, until to-day they are made as large 
as a barrel : and Lbv current is measured 
j u hundreds of ») u pares-. 

Numerous other difficulties have bad to 
be overcome. Coal, as it comes to us 
from the mines, is not a good conductor 
of electricity, ami though an experimental 
api.ni ratufi was constructed in which it 
wlis found possible to consume ordinary 
cofee shovelled on to a so In 0 urged grate, 
it lias iieeo found best to crush the coal 
and mould it into large sticks of conven- 
ient sb.p to 3 i an die, and bake them to drive 
off the included gases and give them good 
elyoi ri ca' con d uc it vi ty . 

The rapidity with which the carbon is 
consumed, and consequently the strength 

of the eiecuie current vi elded bv a celi, is 

■» ■ 

greatly increased by thoroughly impreg- 
nating all parts of the liquid with an ex- 
cess of oxygen 5 stud this is best done 'by 
terminating the air-supply pipe in a rose 
nozzle something like that of a waleriug- 
jk>1, ko that the air i$ injected into the 
liquid in a large number of fine sprays, 

Tli ere are many liquids that may be 
used as elec troly tie carriers, but unfor- 
tunately the must suitable jutconici liquid 
only at e hi rated temperatures ; so a cer- 
tain amount of coal or 0 tiicr foci Inis to- 
be burned on a grate beneath the pots to 
maintain this temperature. As, however, 
th ? re is. no considerable consumption of 
heat, excepting as it is used in warming 
the incoming air or is lost by redintion t 
we may expert that in large apparatus, 
where a ii u 1 n be r of iargu pots are enclosed 
in a reasonably ] seal-tight oven, the con- 
surnpiiou oE coal on the grate will be- 
come comparatively very small, Even 
with a small Iwo-hoj'fiu-power a pparnLus., 
in which no very great precautions were 
taken to retain the heat, measurements 
showed that only one third of a pound of 
coal per electrical liorse-jwwer hour wuh 
burned on Lite gratis. A steam - engine 
ami dynamo of equivalent power would 
have consumed at least forty times as 
much. 

Molten polasEi has many advantages 
as an electrolytic ^ri'Lev, but it has the 
disadvantage of absorbing more or less os 
the carbonic acid given oif by the carbon 
or contained in the air- 30 that if potash 
be used, although a part of the carbonic 
acid is savnpt away by the nitrogen, and 
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the dynamo is relegated to the atlic i il i, 
Lite spinning-wheel, or the wheels of the 

steam-engine cease t.o revolve. 

It is interesting to speculate as to what 
may he the outcome of tins discovery 
when, in the ft] I ness of time, all of these 
details filial! h aim been worked out. 

TIlu lirst great field for this invention 
is power. The invention of ihc steam- 
er] gene soon doubled the productive ca- 
pacity of the labor of the world. In this 
country alone it is to-day doing work 
CqLiu.1 to tlift hand Labor of 1.01), IJQ0. (MJO 
men, or a population of 1150,1X10, UUO pern 
pEe. Now comes, a power man v times as 
efficient as steam, and much more eoiire- 
nient and useful . 

There appeal's lo be no insurnmumtubJc 
obstacle to the construction of carbon 
eleetrio gene ml m s Lhstt shall heat and 
Sight our railway trams, and propel them 
wills a velocity of one hundred miles 
an hour, Since electricity, unlike steam, 
may be applied directly ms a rotary mo- 
tion to every pair of wheels through- 
out the train, not only could the train be 
safely propelled wills greaL velocity, but 
it could he Started and slopped quickly, 


V!0. 3. — LAIWJE OAJCBOH ELECTRIC OEiN RHATO Et* 


With which, cxp^rhnmls ar* tifrn*- m.^li: " 

'Ttvq of the c^lls :irs stiuwn mjuwei]. E;lcIj oentuti 
vines perfected, ttiia (jeoeiau^r will riHd about tony 

more may be curried to the surface and 
liberated by adding 1o the potash suitable 
carriers of carbonic acid, sooner or later 
the potash, Itfconaes contaminated and has 
to 1 m' cleansed. By choosing electrolytic 
carriers that have no affinity for carbonic 
acid tile need of frequent cleansing is 
avoided, since. Fortunately, the ccm&uuip- 
lion of the carbon is so much more eom- 


'hc brick fivi-ii is» i mi Teet square and six tee; SHeli. 
i* i .| a iMrcjoriM tlari-is feet jtnig. Jt La ei peeled that, 
elcetFiral hone-jKiwHr- 

Strum eng in tis f rmlv relatively small car- 
bon electric generators JjrtvR ag yet been 
built: and it should be remembered that 
with this generator, as with the steam- 
engine, increased size means increased 
cilioicnCV jjcr pound of coal,, particularly 
in the coal consumed on l ho grate. Fol- 
lowing, however, are some results of a 
lest (made by crpei ls not connected with 


and would be under perfect control. 
There would be no cinders or smoke. 

Our transatlantic lilicrs — no longer 
£l steamships " — would not then find a 
limit of speed set by fuel 'Carrying capaci- 
ty. The greater part of the space now 
given up to coal, and ail that is now de- 
moted to boilers and engines, would 

h* available for jwnisengers and freight. 
Down ccju’ the ke?l are the generators, 
and along the shaft, gripping it and turn- 
ing it at tremendous speed, as'e the ujo- 
Loz's, working directly and noiselessly. 


plete til an it is in ordinary combustion 
that with reasonably pure grades of coal 
only a small amount of easily removable 
ash is formed. 

The quantity of current that may he 
bib Ejti from a ]u?t is about thrce-quurLcrs 
of an u,Tii]>eve per square inch of carbon 
surface l sot-bat a pot con lain lug six slicks 
of carbon, each three, inches in diuinclcr 
and eighteen inches long — a si?e conven- 
iently manufactured, bandied, and used— 
yield.*; about seven hundred and Jiffy am- 
peres, or a little more Chan one electrical 
horse-power. The electro- motive force of 
each pot. whether large or &inal]» is a little 
morn than one volt. When greater volt- 
age is desired, the requisite number of 
pots are connected in series and hen ted in 

OOC common OVCU. The u ir JS pumped 

in by means of an electrically driven air- 

on m p. operated by :i Email portion of the 
current generated. 

It would be premature to sit tempt to 
give auy final data as to flip efficiency of 
the new process w lien practised cm u huge 
sea]#. Improvements are constantly be- 
in e - made. Ah ceinjinrul with modern 


thy development of the invention) upon forcing a great ship like the Campon ia 
a small! and comparatively crude two- zif a pace which breaks all s-ecords, and 
horse - power carbon electric generator lands bur passengers ut Queenstown |)t3‘- 
fhat has been in occasional use for some liaps within three days of leaving Sandy 
six months: Hook. 

iveragfl elccidcil tone-power defebpad. 2.1G II. P, 

Averapc electrical horse-ponef used by jurpotup, 0.1 L *' 

AxerSg$ ii cl cSftLricrt-l horse-- jwwer developed., , , 2.0^ “ 

Cbrhoti consenn^d in pcjCj! per electrienl tuSrSe-pO**f hour, , + . . . 0.2S3 lb. 

Coal consumed on grate per electrical licrse- power kusir L 1 . 3iJ-G M 

Total fniJ flOflSB nwd, ]>cr electrical ticrse-pon'e? hour. N 


Electricity obtained froni I Ik of ^cml fc*f v.iilcii O.d lb. ivaa osssunaid 

in On: pflm said 0.6 in. wns burned on tin; gnslcj..., 1^36 wnti heui^., 

n? 39.f oF that tfcerrreiicalli/ «li L ili:lilI>I i- _ 


Thus the efficiency of this particular 
generator was twelve times greater Lhan 
that of the average clectl’ic light and 
power pi Ant in use in this country* and 
forty times greater than plants of corre- 
sponding sLv.e, 

Thera ara, however, many details Still 
to be worked out, and many improve- 
ments yet to be made, before the curb on 
electric general or can be put into general 
commercial use on a scale comparable 
with that of modern steam-engines. Con- 
trary to some Kl&lermtnlft that 1 have read, 
I believe it will lte some time yet before 


Our White Squadron, ivilii its vital 
much leery safely placed well below the 
water- 1 Lug ’ with i is bunkers easily con- 
taining sticks of carbarn KullioieuJ to ii'iake 
ii independent of frequent coaling sta- 
tions i with ils turrets involved, its guns 
trained, its ammunition mined, and al) iU 
complicated mechanism moved by elec- 
trical handf;; wit'll absence of Lite telluric 
cl on ds of smoke, aiid. with itssLipeiioi- pow- 
er and speed— would be a formidable od- 
vei-jarr to Use other uavins of the world. 

Koi is the piospecdve change less starL- 
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we K J.TSCTU1 t! PQTTSR FTATEOCf FUH CUAIlKWT, HV JMHaNS Of 

A T L[ I ]L Li KAIL, TO EEEAT, JLIUUT, Allll FBOFEL RAILWAT TRAIKS Ah'El I Tf DJ VIDL1 AL (JAIlEi. 



g._TE3E M CAMPANIA " A5 SHE! sg A*n A5- Sfllfi WOULD E£ ]f EflCIFFED WTTH CAP-BON 
ELECTIllC OliN Kit ATCJltO ; 5HOWINO 3FACa OLCUF1EU LJV X AOlIISi B UY LN KAfEI CAS.2. 


ling lEi inallcrs of household economy. 
Cheap current means not only cheap elec- 
tric lighting, i>u t heating arul cooking by 
c]ectr5cUy r Apart from the question oJ 
expense, tin; electric wimping of dwell- 
injgg jjs ideal; for it means even tempera- 
ture, automatically maintained in cadi 
room a L any desired degree, perfect veil' 
til alien, and doing away willi the waste- 
ful use of coal, with the labor and flic 
dirt and Lite dust which accompany it. 

We are just beginning to appreciate 
the value of the decline current Iei metal- 
lurgy as a ii] cans of reducing metals from 
their ores. Cheap electricity means the 
cheap production of copper; it means 
bringing aluminum Into general use in 
the arts; it means great increase in the 
production of gold and silver; it means 
changes in the great iron industry and 
the production of steel. 

The possibilities of the future applica- 
tion of electricity to other branches of 
chemistry we can now hut dimly see, buL 
it is certain that the use of this form of 
energy, whose chemical power is such 
that it CUU dissociate ccmpamtivcly value- 
less forms of matter into their constituent 
elements and recon k bine these elements 
into new compounds of great value, bus 
far-reacliLEig jK^ibilUies upon the future 
civilization o f jTJun, 

Then there is the advantage of com- 
paratively pure air in OiH- larger cities 
that would result from the absence of the 
smoke and soot of the millions of Lons of 
coal now burned. The difference between 
city air and the pure air of ihu country 
is largely, if not chiefly, due to the con- 
tamination by carbonic - acid gas and 
smoke. Think of a smokeless London! 


Popular Science Nov. 1935 



GIFT JEWEL BOX OF WOOD LOOKS 
LIKE BEAUTIFULLY BOUND BOOK 


I ESICijN I f-D u» resemble a bunk, ihc 
^ jewel boit illustrated is an unusually 
u U rite live project for a Christ inns gift. 
It requires very little stock and there is 
nothing diflicuti about ihc rniutruilmn, 
The kux or cover is made of three sin ti: - 
pieces u l maple or white 
pine with milcri'd joiiste, 
and a top and bn 1 1 a in 

at z/n-\w , waliUll. l ike 

long sidepiccc i s grooved 
Eihnul } 4. in. deej'k as hi- 
(Healed. T'Fiis can be 
done by 'i:mii willi a 
gouge, or die ipikrj-vo 
may be cored out with 
ii circular Nt w. The i op 
and hoMom pieces may 
be inlaid with a small 
Loacnge of holly or 
other tie Id wood :u 
ihowEa, or w i L 1 1 a more 
elaborate inlay, if pru 
ferret I The other pari 




iriLi 


is merely a drawer uf hard- 
wood made m (lie form of a 
bus (u si i lie into (he cover. 
To Ike front of the drawer 
is glued a piece of ebony or 
oilier tlark wood shaped 


The "4!<nre-rs;” .ire 
i.il iiihmC wiiliult, 
Inc tween '.vJii... fi a 
diir.vur :s IiKuiS 


WALIIUT 


&IDE&-MMN.E 
-.Of WHITE PIN h 


like I lie slightly rounded back of n book. 

Apply a lielil uood tiller Hk the walnut] 
I ben give I he entire box a rubbed varnish 
Imihll. — I' KA.V U St.TI.VEU>EH, 
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Energy From the Lens 


Parabolic, or dish type, solar 
reflectors are ail the rage loday. The 
drawback is that they are bulky and 
im mobile. 

The lens, however, is much more 
compact and therefore easily moved 
about. Also, since it directs its heat 
downward instead of upward, as in 
the case of the solar reflector, its 
applications are more numerous 
than those of the parabolic reflector. 

Two lenses, mounted one above 
the other (see page 9i 4, figure 8) 
could be used to run steam vehicles 
from runabouts to tractors. 

Of course., the runabout and other 
machinery could only be used on 
sunny days. The tens powered 
steam tractor or other farm 
machinery would be a boon to 
agriculture as most of the work is 
done in the sunny month. Even so. 
auxiliary power sources could be 
used to run them on cloudy days. 

A runabout should, of necessity, 
have an alternative power source 
but the savings in fuel would soon 
pay for any modifications. 

You have oniy to imagine the 
water reservoir jutting from beneath 
the steam engine like a long foot so 
the lens could constantly focus on it. 
Also, the lens, or lenses, would not 
have to be so powerful since the idea 
is not to melt the obrect focussed on 
but to heat the water inside. 

In the case of a runabout or other 
machinery, a manual focusing bar 
could enable the operator to keep a 
general focus with little loss of time 
or attention from the operation of 
the machine. Most focusing 
adjustment would apply to turns for 
mobile machinery and every fifteen 
minutes or so with stationary 
machinery. The foot could be broad 
enough so that it would take several 
minutes lor the point of heat to 
traverse the area. 

Lesi the idea of building heavy 


g-lass lenses of great optical 
precision make you feel frustrated, 
just consider plastic lenses filled 
with water or clear oils. Such plastic 
lenses are easy to make and can be 
formed in a. kitchen oven. 

When you work out the 
specifications of your lens you can 
make a lens mold from day mixed 
with water. Form it on a board and 
dry it in the kitchen oven, Make it a 
size a little larger to allow for 
shrinkage. If it cracks, so what? You 
can just push it together and go on 
with the job. 

Get some thick sheet plastic, 
maybe one quarter inch, and lay one 
sheet on the mold in the oven. You 
can adjust it as the heat softens it. 
When you have a square of sheet 
plastic with a lens shape in its 
middle, make another. 

Then use plastic glue or epoxy to 
stick the two pieces together on the 
flat surfaces. Don't trim the Mat 
surfaces off. Leave well enough 
alone. Drill a hole down through the 
outside edge into the lens and fill all 
the way with water or some clear oil. 
Use a wooden, plug or one with a 
point so there will be no air bubble to 
contend with in the lens. 

Now just mount the square sheet 
of plastic with the lens in its middle 
in a wooden or metal frame and 
you'll have something as good for its 
purpose as any lens grinder could 
make from glass. 

I've never done the above but the 
principles are obvious. When I get 
around to actually doing if I'll 
improve on it. But don't wait for me, 
Fortune is right around the comer. 
Gel at it, 

For more information, read 
''Burning Glass", on page ■ioi, 
"Lenses", on page 133/ and "Solar 
Power of the Past", on page «m. Of 
course, read the article below, 
published m Harpers New Mommy 


Magazine in Oct, 1877. This has the 
most science concerning burning 
glasses I've yet come across. 

POPULAR EXPOSITION OF 
SOME SCIENTIFIC 
EXPERIMENTS. 

nPEHTPO CLASSES ASP MIRRORS. 
THEIR ilEATIUU AM) tj.IJKMlCA.lL iJFfrjUCTS, 

X TNQ.UESTI ON ABLY tbn moat i mpor bint 
j ill, mm i vc: ry over iiuttia by man v>-jih thill 
of kindlin': and keeping Up 0 tire. 1 1 per- 
?u Uteri the gcupraphi CJll distribution of mir 
gpeoies nvmr jl wider bjhicc ; if reudered ici- 
tolk'CUtiil devnlopmenS- pflBKibl-i). 

There ure philouophere tv bo would have 

os lieliovo ih sit t,v c:- ImvD been evolved OLU 
of some How animal torn); there are. illao, 
theologians wlm toll wa Hint (in' world w us 
ISlitdo rust of ]] 0 tb iif^i and we Oof of (lit dual 
of it. Tbpj‘ relate the incident, with nmeL 
o i renwwi » lit iulit y. \V c in Lj ;]) i Aii|i]j esc, tha L 
oho of l heir nucc'atort hart been im eye-wil- 
hut tbit I silpjiosilion would it self nv 
^ it iri- ail explanation. 

Between these philosophers (11) d these 
thim] opi afcis ii ermfl : ct- yf Jio comment bil- 
(croess rapes. They are vexing tlic world 
w i tli thei r c lain 1 1 rs. Pc rjiaps, then . wc , w ho 
merely wan I to get At tbo truth, may, La tin- 
i ii terestH of p ilblic pe&CC, invito them to cun - 
sid&r the things aim at which they are quar- 
reling from o ditto rent point of view. 

V/hat would be the r exult if the art nf 
kindling and keeping Up a die very Riid- 
j.l on ly lost 7 

Jl’ we can have an answer to this quea- 
troHj we may perceive wi pi nmnc distioct- 
ness whirl ii, wiu> that) took in enn [se- 

quel) ce oft be original disco very of that ft it. 

The geographical (list ril>nf ion of plant* 
(Utd animalH depends altogether On the dis- 
tribution of lieal, A certain low degree of 
temperalnre Li mils tlie life of every species, 
and therefore fixes boitnrtarn'S in the region 
in which it can exist r Tim organization of 
tmiu i s wi delicate that throughout a targe 
portion of wlmt ivc cali the temperate zone 
In- could n el withstand the rigor oJ" win lor. 
15 h individual no worn of IcjeomotioH me no 
restricted L 1 1 ;l! in- ru-uld hot lie come In liny 
great deg VC e on animal ofpjiaHrige, lie hiix 
neither the flight uf the bird nor (lie en- 
durance of tins hnfiiilo. lie could imi, rib ■ 
l ] i nu , 1 1 1 1 rsiie I J) u 1 1 on 1 ) wji n . jo i Lfj i cy of sl>i i ji o 
when tin: eian trowed tln.Tiin , ! imi-ihe xiiLiili- 
wavd journey of nntnmn wln-u lliv sun TV- 
erosxi-d it. The Bmietm'i! of Iilp ioctb and 
Jlilt (S i 'TCS I F V I.' OrgHIIM IX StLr lj IlllLl lit ttllEHl 
carry Ids food wLtn aim. A pigeon oaii fill 
iix el' 0 |i will) rice hi ( ' lived lhi). and bircilttfxSE 
the next nmninig in Canada. Tim buffalo 
can Hi id iiinplr Hiipjdiex ;is be goes Oil the 

luxiiiiiuif ]jrniriea of thn Wext, 

A loua Ol' (9)0 OrC in questiOJi means, ilmn, 
ptaetical iy an uboodoiLaaeot of a lar^o ]ior- 
tion of AinerLea, Smwpe, and Asia. Xit) win- 
ter's eolii of swell regions would render tlLem 
ns uninhabitable ax are the icy (liuuuctrs wf 
tiuit glittering fietioll of uiodera JHiazicai 

fancy, Mao Pahmcryati* Sea. 

Tlien the human rsten could not havo 
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spread from its original tropical home had 
it not possessed £3us con Eml of Jim, w L li 
gave it tll& power at cnvati ng artilicinJ cli- 
mates, and raising the mean temperature aj 1 
winter. 

Whoever in disposed to curry mit these 
amusing ret not altogether worthies# spot- 
uiatioUS wjU doubtless perceive that the 
change of environment So which man was 
CXfiOSed :il thie Ida dispergSon over tbo face 
of Hie earth Left an impression On JiLh aspect, 
ami even on his anatomical structura. To 
this suell ft philosophizing inquirer may :uid 
aiv investigation of what mint have taken 
place iLl CQriseqEEflnco of thn use of cooked 
food. The i.irflup, or ehimpanree, or gorilla, 
stands by whiEe muiL iiqhi .1 and ivies ft lire, 
hue never does it occur in hi;si to imitate 
what is thn* taking ulacd before 3s in ayta. 
Tli :it is it grand noiiit of distinction between 
him and ue. if Iso eon id descend from his 
native trees and rnagt FlIs nuts, instead of 
eating them raw, ho would unva sadon the 
1i rat ete p in that j cm me v w h L< h m i g ht e vein t- 
nal!v bring him to the taulo of Lucullu&, 

■ ojd transform t Li n wires ftml daughters of 
Ids descendants into Ulo butterily indies of 
Paris. 

Our philoflnpldsing inquirer must, how- 
ever, hear in mind that clmmlts were not 
always tllO eame as they are nOW. TlierO 
w:lh a I lay when the reindeer wua grazing 
eh the PyreilOtiti valtsy^ along the edge of 
the crest ICO sheet that covered ail Middle 
Europe, There wag a day, before that, when 
ill cj camelopard wan wandering all OvOt that 
legion, and the hippopotamus bathing him' 
self in its ■waters. Again and again there 
have been grand vicissdtmles of tempeti- 
Liivs, hot periods of prodigious duration al- 
ternating with dmilat Cold 01303. A study 
of ; ho ejects of thesis will fiitEjish abundant 
occupation for tl i ■: know ledge and ingenui- 
ty of the philosopher who addrwsns lum- 
self to the consideration of the problem, ami 
afford to liis an I agonist, the theologian* rare 
opportunities for examining ami upsetting 
it is conclusions. 

I suppose that the first artificial ligEiting 

Of a lire consisted in the judicious rubbing 
together of two sticks. BdUSO tribes of sav- 
ages etill continue tu follow ELmle plan. 
Were wc disposed tu pleasantry, we might 
picture to ourselves the astounded counte- 
nance of that old anthropoid whoso eyea 
First Htarcil on the uinasiug event, whose 
lingers- jirgt discovered that lire will burn. 
No vouder that a H|drit of further inquiry 
was lighted up in his bosom, and that Uti- 
wittingly Ilc entered on that career which 
wo call civ nitration. Mo wonder he: thought 
that the shining 1 and jutted uflieti ng being 
that he had thus evoked was something 
worthy of worship. 

IS Lit to mi) two Flicks together is of the 
earth, turtby, After very mntiT ages it wan 
found Lkftt lire might ht brought down from, 
heaven, the gfnial warmth of the 6ttu eon- 
cen trci ted rate scorch rag heat by a concave 
polished jfuctat or mi item. The ] irescrvati on 
of a public or national fare became a slate 
institution hohli in Eunipe and America. 
In both there were Vestel virginSj honmL 

iLiuler [Lie direst iKillftlttea to wait mircLuit- 
fcingly on the sacroil altar. If its fire were 
extiugiliehcd, tile extinction of thn otate iL- 


sdf was foiebuded. In Italy, with great 
ceremony, tiie altar was rekindled by the 
ancient plan uf rubln«£ tOJielhsT two sticks 
from a Hacred tree. In Cuzco tLtc I'fiiuviww 
permitted the lire to ditontou wicisnmmcr' 
day, auil then, with imposing eel cmni tics, 
rc kin died it by collecting tliO aun'fl Taya- 
with a eoucave mirror. 

A concave mirror ef nnl, however, tlio 
only means of obtaining fire frosn heaven j. 
a convex lent: lr squally effectual, ftucb a 
one, made of transparent quartz, and found 
in the ruEllfl at Kimrond, sIiCewb. that in Aria 
t Llis wae long ago undomteud. 

XLc deEstgtiation of burning-gLjoisce hm 
been used indifferently for inirruni and lennes. 
Their ]iov,-(! f incrcimCS with tiioir size. It. ip, 
as the eiiiinre of the diameter of the lens or 
mirror id to the eipiftro of tlm diaumter of 
the foOftt icaage it yields. 

Conoequautly tho beating power of these 
insttumonER mfty, without- iliffienHy, give 
rice tu very juirprisiug nseultfl- Villette, a 
French optitiBOj,in(ido a mirror of Bpecnlnin 
metal nearly four foot in diameter - r its focal 
image W(lb about half fttl iiich- So trfimnu- 
douj was fhe boat in that foeus that aabee- 

tug was at otiCO melted into glass, ft diamond 
w;(9 rapidly consumed, a piece uf cast iron 
melted in sixteen seconds, some slate in 
three seconds. 

fjtidi was the effuet of a isEjn'or. Taeiiirn- 
Iuillh coEtotnictod a of jtEioot three 
Rhenish feet in diameter, condensing the 
ravi? COm lug from it by another, so as to di- 
minish l ho area uf the focus, Of this glaos 
it is said that it vi Milled tile, slate, puEuicc- 
grono, in a EiKnaent. Lt molted siilplLiif, 
pitch, atnl runia undhir water, it concerted 
wood nglws into glass f ** uuy tlliug put into 
ira focus was uithor uielteslj burned up, or 
turned into smoke.'- 1 

Tech Lrn bans bolieveil that h.Y the cxeess- 
Li -0 heat at great teEiRUH a revolution in 
chemistry would ho cUceted. lint in ad 
Simony, wLicfe ho resided, there was no 
glaftsdiouse t lint could nudertako tlso ruamt- 
t'net.Lite of ous so largo as ho required. The 
King of Poland gave him permission t«> es- 
tablish one i ee hi» do llii Eli CUES, and in other 
respects lU'ousotuLl hia HiperatioEiM. The great 
ietiH he produced was tEifr wonder of those 
times. It was ])erfcOtly polished up to its 
very edge. Its focal image was “exactly 
round,” " II proof uf ita ux«o Lieut figurO- n 
Sornn u f ita effects weru rogartled aa “almost 
miraculous,” aud were received with incre- 
dulity , but the Joles having ljoon bought by 
f I Le Duke uf Orleans, was carried to Francs, 
and proved ;in irroproauhabla vritnuSS in his 
I'.LVur. A similar one be presented to the 
Emperor Leopold, and, a till later, made one 
four feet ili ilia aider, which, however, wag 
uceidcEL tally injured. In these portion I ilts 
I nisi qrtotliig from (he ehye- proocHtucorl 
upon his raemory in 17U£> before titc. French 
'Je>j*;l 1 Academy of ^cioacea. 

Sir Isaac ffcwtOU presented a ljarnbig- 
giruia to the Rtnyal Society, "It consisted 
of seven, mt placed that ail their foci Joined 
in OUO physical point, Each wits about 
elevttt inch ca and a half in diameter] six of 
them were placed orouud the he veiitb,. so as 
to In cees a kind eE L scgmuiit. i>T a h [ there, the 
aubtoosa uf which waa about thirty- four 
inches and a half, and the eon teal glitee lay 


about an inch fartlmr in than the rest. The 
common focus of all was about twenty- two 
and a half Inches distant, and about ftn mch 
eu d Lactic Ler. H could vitrify breek or tile 
in :t single seemni, aud melted a goitt coin ju 
a few mocneats, 17 

Macquer, the French elicmist, foEiml that 
glims (]Ulek silvered like art ordinary lucking- 
glims answered very well. WitiL n concave 
only twenty-two innbpR in diameter ia 
l won h- -eight in fuanl ilistanef:, Ilr molted 
p]ftti!him; aud Hint, that IiehL lieen pnwdcr- 
ed to pTeveut its crackling and flying about, 
scoured in a large jhiecfc ofeliftreoftl, bubbled 
up and ran into a transparent glaee in less 
i.hau half a minute. Hessian cr net bios need 
ghtn^-liu liem) puts vitrilled couiplttcly inl-hroc 
or four uCCOJidu. T 0) gei<l Iron actnaliy boil- 
cd as eooe iie it ''VilF put ilL the focus. 

TmdaLiiQ con ttruuied u lens of t wo hoi- 
law R(-!gmcc;tB of g]nei3| four feet in dlasivoter, 
containing alculiol between thorn. It nest 
$hti(ju. 31c wat, l]Qv.-over, disappointed in 
its action. It could net malt platinum. He 
presented it U? tliO Koyal Academy of Sci- 
ences, but shortly afterward it w r os accideut’ 
ally hrokcri. 

Perhaps Ehc must ctilebratcd birnitug-iens 
wag that made by Pen ft, of Islington, for 
Mr, Parker. It was three feet i tl diameter, 
and eMposnil 111 its frame tWu fed eigiit and 
a half inches in the clear In its centre it 
waa three aud a quarter inches thick. By a 
second lens, wlitch received the rays of tho 
formfiT, the focus was brought tu a diameter 
of half au inch. Almost every substance 
that was tried incited 'U an iEiatant in Lti 
ftie us — p Lati ]] mu , u iokel r 1 nva, as Liestua, slats. 
This 1 mis cunt An attempt WHS made 

to ralsn a subscription fur pnccEiObing it 
frorEE its owner, buG that failing, it wan 
bought by on olflcer wIice woa attHoolted tn 
Lord UliuntrtEiey's emhaHy to China, and 
wh U left it at Pek ; tl. 

The great naLural tat lluffon demonstrated 
that the story of the bEirnlug- of thu Eoman 
licet at the siege uf Syracuse by Archimedes, 
and that of tlie navy of VitetliEjte by Proclma, 
might he aumetbiug uiore than u niere le- 
gend. IIu eouateuoted a mSHrliins of plane 
mirrors that cuuhl sot wocul ou hre at a dis- 
tance of [elcitc tboil IJtH? Ccot. To him and tu 
CondcTcub we OW r e the iirst suggestion of 
the polygonal Iena— a great improvement in 
the burn L li g-g Lews and In tiglit-hOHBfl lenses. 


F[IEl ]. 

hi Fig. 1 ii represented :i polyaonal lens 
□ a devised by lire water. It is in tftree 
pic css — two riHgSj a, and u Sens, o. When 
the sue is very great the riugu may he com- 
posed of several pieces, as hhuwa ib. the front 
view, in wkic.h the lous Lh compoftad of ten 
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pieces Among many other advantages pro- 
SRiitcd by tho polyzonnJ lone is tho Conspic- 
uous cmo that tbo toss of Light by abwrrptioEi 
of the glows in greatly tclLuc-OlIj the Lihih i>r- 
ivg so milch thinner than n eulid one yl Cor- 
responding sira- 

Tbp clieacniFjtfl- of the last century nsud the 
butniug-gliMS under both its forma, the mir- 
ror and lens, Tory frctineuHy, since it wfia, 
until 1 In - Invention of the Voltaic pile am) 
the; niyliy drogeii blow-pipe, the bi-Pt inca-up 
for obtaining high tern jn’rolurcp, and par- 
ticularly for igniting fiubstnncfcsi in the iufo- 
rior of ^l?iss veweifl- Tims Priestley em- 
ployed it in causing the union of iron ’with 
oxygen, and (lid reddie-tiLMi of the resulting 
oxide by ignition in liyilrogen, bLoweii p that 
the mtue- portion (if metal could Ibc acted 
upon iu thin manner repeatedly. He ex- 
plained the re- 
sults lie thus oh- 
HiineEl cm the 
■principles of tiie 
phlogistic theory. 
It was thus, too. 
that the diamond 
was fi rst ux id Lie d, 
and Newton's sio- 
gular prediction 
ilp to Ltfi coiiibu H- 
f-ible nature veri- 
fied, 

Iu Fig. £, d f the 
eu.li raya converg- 
ing to a foe tu? fit &. They art! recEii vert 
upon n stand supporting the PubatnucB to 
ho tried; ct. a glass receiver resting upon 
mi air-pump plate, cfd. 

When, m ore. than forty years ago, ( com- 
menced an experimental exaiuiiiRt-toii of Clip 
chemical action of light, I entertained prea! 
expectations of what might be ituconi pi i short 
by t.iio nno of bu rni ng-gln wo fl Ir seemed 


disappointed with tiso result, postponed tho 
pro&ecutiuB of them to n more favorable op- 
portunity. Obtaining from time to time 
several isolated facta, I was led, SO modi lo- 
ti rig upon them, lei whnt seemed to lie Rome 
general conclusions rcajtecting the chemical 
nctiou of radiations. Several of these were 
published, in it detuill.nry manner, in the pe- 
riodicals of the time, m:d it -wos not until 
Moy, 1851, that they WtK collected in ihn 
jPAiNoMtpidCitf Moqkz i ?j r, under the tilie- of a 
fl iJcmoir on the Chemical Action of Light." 
Of loir, the fn Hewing ie ntr (ibstraet. 

The general diRcuosiou of" the problem of 
tiie cliosnicol action of a ray involves tbc 
following cuneiderntiona : 

1. In wjifct n i a tm er ^lyes ihe rny ucL. aiml 
M’hut utc the clliltigee it Uuder^ica f 
U. W'Ij :t : k ibc ufttvtre of the iniprcasion 
luadc rm the 111 !rte rial group, the dec-oiupnai- 
tiun rrf Tidiieli eiisuee T 
^imiy futlo .in.Mifr The Eoppoaitidli that 
ibc parts of all material aLiljatibiees Eire in a 
ntui l- vf iudcssn.ut vibMiliuu. To eaub j^t- 
ticular thtrmumelifLC degree thetu belongs a 
particular frrquunrv of vihratinn. i\$ e(mu 
as tltcse ULftiinnK apprnaeb four humlj^Ll 
billions In a second, red light is emitted, 
and tlie temperature ie near 10 F, As 
(be frequency increases, rays af a higher ro- 
friiiigibilllv or^ iti fill Ceefni lie: tv r>l v i-d , and 
Ulc lensperahiro corresin.udingly rises. On 
ttic o( Li ct luiEid, ‘o Utn these oscillatory mo vo- 
men is deoline, tbr tempemtoro uf the body 
falls, 

These pri nr iplcs Icoe^ to a ready explana- 
tion t>f tbe nnlLLrc yf the exchanges of liciELt 
and tho enufit of the CEjIiilibritiui of lemper- 
at-LErc. Tbr v ibrateiry molecular mollann are 
ncceaRnrily propo gated to the ether, through 
which Tiicilmm they are again Transferred to 
tbo particles of utlicr bodies, ou which the 
ethereal waves LTiipiisge, nfl a vibrating 
string excit-es UUClnlatiOBS isi the air, and 
lhe.se, iti tlieir turn^ can give 
birth to anttlogaue motiouH in 
other finings ut a distance. 

There i« uel anal ogy between 
Ulc rtjLaliyns of a liyf and cold 
body and LliOSO of two string. 
Otic of which is emitting a mu- 
sical sound anil compelling the 
other to execute synchronous 
movements. The ether in the 
one case and the air in the oth- 
er arc the toed ia tli ro ngh w b ioh 
their m otic. OP pass, 

Equilibrimu of temperature 




reasonable (o fliijipoRC T-siat if tho direct soli 
ra y fi con Id oc cos ion so in a ny de rom pos il i llei 
their chemical force vnnld be incomparably 
gnmter when tlieir brill iai key WQ 4 c sailed 
bv a tnirror nr a lone. Of (be two, a colic a vc 
metallic, snirmr should prod Lice i* III 010 cliaj- 
;Leterisjic tflect, sineo il returns the rays u9 
it rfice-ECOS thorn, hut a Rjiecial urn] very ian- 
pkcrtanf pert i Oil of them is nbsorbed by the 
(selective action of the lenfi. 

In F)g. n (T. a en-Etcave mirror re licet Eng 
tho sunrajfl upward- In Fig- b & t>. a. con- 
vex Iona convergiEig the smi rays down vr art! 
tr> a fdOLia at/, Tlie latter ia the more con- 
venient form for experimental use, 

I had n&E, Jiowovftr, a( that t.imo tho 
means of luaktug thcao ■ni]n;rLDieBt5 in a 
satisfactory manner, and thrmgb very much 


takes ptaco wban Hie molecules of tho suh- 
stancifis concerned aro in sy oditonouB and 
epuat vibration, A hot body in presence of 
& cold out compels the latter to hasten its 
rati; of motion, ita OvrEi rate ail the tirue de- 
elini[ig h and this continues del til both have 
tho siirno frequency ; IticEi oqni librium of 
temperature ruHiihs. Tho theory of the RX- 
L’bauges of heat is, therefore, only an ex pm vi- 
sion for tb& oxcliLiMgea of vjl nations (b rough 
e Llo c ( he r. 

but temperature in thermo* Us is the 
equivaleuG term for i-jiifiojEcy in optica, 
both refer to tempo und qinilities, dopeniijug 
not only oei /rf-qaeney of vibration, Imt JiLiiii 
on its As tlao degreo of beat of a 

mass rises, the mass expands, tho increase 
Lu Its volume indicating that ;iot only do its. 


pur ts vibrate imre swiftly, but aUo thuc 
tlieir individual excursion 9 are increases. 
It follows, therefore, that every mans will 
have a deterimnatb volutim for uvery degree 
of bout, a volume mcreasmg as tho temper- 
atnre risen. On this view the explanation 
of tho expansion of bodies by he at is that 
their parts arc not Liuly vibrating more 
quickly, but also that the individual excur- 
sions arc greater. 

The atoms of tho chemical elements didcr 
in weight., YVu therefore, should Imt e^poC* 
tELat tho ethereal vibrations would throw 
them into movement with equal facility, but 
some would yield more readily thaEi others, 
is not this what express in cIiceiies- 
tiy tsy thu term siieeiLic he at 1— a body, tile 
(!;kpLicity Lkf whieb ia. great, requiring a pro- 
applloation of e The Deal pulses be- 
e'otci a cLLLiEo el Lin couS (notion is reached, and 
in itn tnfU itupreesiug on tlm ether during 
cool Lug a eorrespondingly prolonged, scries 
of mu do Lift. And is not this tLiu eaoas of 
That remarkable relation between the an>tu- 
ic wRigbta of elementary bodies mid tueir 
Hikccibe beats, discovered by LsuLong and 
Petit I 

The so considerations may lead ua to iu- 
qniEro whether (he general caiiae of ihu hllj- 
com posit ion of compound bodies by tadia- 
t-ious is duo to the eirCEimatanee that all 
the atoms uf wbieh tbeir molecules arc com- 
posed take cm the vibratory motion with 
unequal facility. Th llh if a eertain C-neQ- 
poiiiid taoiecnla lie submitted to the influ- 
ence of au inteiiftB rudJatlon, hoiouio of its 
constituent prurticka may vihrato coiismtita- 
ncousiy at once, and otbera more tanlily- 
tlnder thcae circumsiauces the con tinned 
existence of the grotEp may become iiopoflei- 
bio, Atul decEunpoeifioii eusuc in the neces- 
sity of the citae, 

f.u entering ii]ion the exporimcmtul a:ial- 
ysis of tbs action of b ray upon a decom- 
posable body there are throe different points 
Lo be considered, go far as the rB-y ituclf is 
euticeruedE 1- To what, extent &nd ia what 
niaiiEier fa the roeult nflected by the intca- 
titg of the r&y, ot by the smpJtfiide of the vi- 
brating Eixcumituit t "S. How ja it affected 
by the /rtqumty of the pulsatory impres- 
sions t and 1. How by the dimities id ’which 
the vibration a are made, Oh involved iu the 
idea of polarization i 1 siha-il now ciamino 
these in succession. 

1. Tb K'.'iflf rjfnii sn(E ii? el'Ii n ( mfliJhif'c ifi 
dectunpoadjoN o/ <r Bud Hedy (\ fleeted fry 

tap lSTuX*trv r fl ej re^i Cr by NiP AMPLiTCin; 
u/ (lie ribnnhjiy crcii rs ie k* } 

If the di detent degrees of fnictliry with 
which atoms receive the impression of e(lM;- 
real vibtiitiotiS be [he true crllhs of docoui- 
posiiiou by light, tvc stioiihl expect that 
mu LEV such ehuugee would become possible 
under iiic influctieo of a hum jetp-kus which 
are sin t so in the dircet rays, of the sun. 

This idea is favored by v hat we find iu 
tho cuso of heat. Thu burtiing-glasa has 
long Liad celebrity in that respect, atkd hi 
fortner times wna the most powerful means 
of reaching a high tCinjicratlire, 

'flit: Effect of the glass is duo to tho rapid- 
ity with which it efiLi supply calorie, con- 
trasted with the lusi; by conduction, radi- 
ELlioEi, etc. Tli ur an object of any kind 
exposed to the sun receives heat at a certain 
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rale ; but ii is kljh i Ilian rous I y ex pe ric lie in g 
a loss b L V COliductinn, rndia tiou, ami cun 
in the [i:r. Espnged to Use feci in of a lens, 
the a ii] i ()1 y becomiiR, iu a g i ven time,, greater 
than before, Pint the temperature rising, 
great effects are the necessary res ill L.. 

but clianfies brought about by 3 i t are 
in a ill Seven 1 predicament. I Eero con due - 
lj[>u ia entirely absent, :i» is ainu lens by 
c (i rre rita in 1 1 1 e air. The- cm 1 1 ulal ivee fleet a 
of :i long exposure K i t t' tliu same action an 
:l highly concentrated rriy furnish l l r i ce m 
Vr ioi period of time. In this csne, there-, 
tyre, every thiug will depend on t Uc absorp- 
tive power of the ftubstauee. 

When & piece of polished silver is placed 
in the fOCUS of a buniiiiR-lentt, it remains 
i [ii 3 coid, because of its high rctfeetiug 
power; but if blackened, it melts in on i:i- 
aenut, Aik! ro with chemical changes. A 
body which, like cEiiorino, c:iu uiUft an ab- 
sorptive action on fhe ray, becomes modified, 
and induces changes E but if, like oxygen, 
ic has not that property, it w i II remain 
indifferc&st and auaftectcd by the most in- 
ttiTiRiH radiation. 

Considering, however, that the calorific ef- 
fects of the converged solar rays am so strik- 
ing, WO may reasonably i □ (|U i re whether, JO 
like manner, the chemical action eim be ill* 
creased. There is a very general impression 
dial, the intense radiation of tropical uli- 


die sun; e y, a stain! on which objects iuiiy 
he exposed to the focal point,/. R ia cur- 
ried by a stout bar, m ir, attached to t.Eie 
frame. 

I have endeavored to collect a series of 
fucti which might- Pet thin part of the ques- 
tion in its true light. My first experiments 
were made with a lens of very fine and thin 
French jdate-glaPR, twelve Inches in diame- 
ter iit the clear, i tu goodness was such that 
on a fine da y platinum might be melted in its 
focus. It- was ground ami polished for me 
by the late Mr. Fit-S, whoso skill was shown 
in the large and excellent ibletjuopic object- 
ives tbst he made. H® mutinied the lens 
on ii suitable support ; it required, however, 
to be guided by th® band as the sun moved. 
When the college luiiidLng of the Medical 
} department of the University of New York 
was destroyed by fit® in IdCb, 1 hart tc regret 
t.3m less of this instrument, with much other 
apparatus-; and many doemnents that wera 
of rtn appreciable value to unc. Mounted as 
the IcuR w«o, it® nee was attended with con- 
aiderahle risk tv tlie eyes, on account of the 
csccRslve hrilliftoey of the focus. Screens 
aud dark spectacles were found to hu very 
Unsatisfactory, &nd an iJlnefc? which I eon- 
eequeutly contracted admen tubed mo cipher 
te abandon the sabJoeE or pursue it in suJue 
other w*y. 

In Fig, 6, a o-, the helio&tat clock ; b, its 


mates aceomplishcft c him gee which can not 
be imitated by the feebler Light of higher 
latitudes, aud perhaps decumpositious may 
i)S brought about by a large couYCi lens 
which the direct rays of the son are W ] loI ly 
inadequate to produce. 

A very brilliant beam may possibly break 
op a given tftiiubi nation, which a far greater 
quantity of light, actiug through a long 
ooriud, might be inadequate to touch. Sir 
K. Kan a states that lie, with M, Dumas, could 
remove two atoms of hydrogen from acetone 
by the actiuLi of chlorine in the guughiue ,ac 
Paris, but iu Dublin only one. 


poiar tiius ; d tf. a 
frusjie carrying ilio 
lens, c, and having sin 
arrangement at j for 
an p pert i n g tlftsl; 3 , cru- 
cibles, (>r oilier appa- 
ratus. This turns on 
a double jotut at f. 50 flj 
tliat tlie lens mav be S 
directed to the sun. 

The following sk- 
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V\ jieri rncnlB were luade vviih 

v\ a SLurd lyr gl ;ig a, c.o 1 1 &Lsi i :sg of 

\\? a combination of t wo a i m E ! n r 

v\ lenAes, (lif Lr diameter being 

v\ five inches and focal dt&- 

v t a ri c e eight. It was, in fuel, 

: >:Sx f Jo the. large lens nf an old fa&b- 
hui cd lucemal microscope, 
such S 3 wag inadi: in lam don 
'■■U a -cc ntu ry a go, I 1 1 ml ft fi v cd 
dll a polar sais, AS shewn in 
Fig. Jk and by tlie aid of a 
clock jf could follow the (iW- 
lion of the nun will] s-uch accuracy tliat, 
when cmcc wt in the morning, an object 
might- be ck posed in its fix us. if desirable, 
for a whole ilny. It had a contrivance on 
the fnrno carrying the leng for supporting 
small crucibles, glfi&S matrasses (Fig. 7J, 
clinreorii supports, eic., at the proper point, 
which insult bn ci liter ut l lie focus or ;i1 
atrr niher distance from tbc lens, as the 
ci red instan CCS of the vxpclirriviil rerjuireih 


In Fig. u-, n, the convex b urn i 11 gdcili) sup- 
ported ill ribbed frame, h h ; there ls at C a 
K ccnnl Jnu3 tu liasrcti tile convergence ; d rJ, 
circular nr<i for direct \ tig rhni lens t-nwkrd 


Among tli esc iusirumenta were them mine- 
Tors, blackened or otherwise SO arranged jr 
to C-SLCTC Ire any ii"si rt-il sdcfitJ vc abRerptien- 
At the outset of any experiment, the whole 


face of tlie lens could b« covered with a 
id nek rued pjistoboard screen, with ji. hole 
lialf an inch in diameter, Threngli l.biu u 
BufSeicut amount Of light could be transmit ■ 
ted to suable one to arrange t.bo various 
details of t.ho proposed eiiHirimant-, and 
when every 
tiling wao ready, 
tiie sereon waa 
removed, and in 
the eoncentnUcd 
and hri]Si&nt- fo- 
eus the action 
weui- on. I 
found that this 
Simple eoiLlriv- 
auce wss ft 13 in- 
valuable relief to Fjo. T. 

tlis syes. 

lo Fig. 7, a. a smalt flask receiving Iho 
eon vsTgi tig rave, b t at their focus, / r 

The Ism being five laches in diftiMotcr, 

amt tite space covered by the solar focal 
image. Owing to Want of iieliromuticlty atul 
spl uirii-al ahcrtatioti, OllC- fifth of an incll, the 
multiplying elCucfc would be this times, if the 
glass were pnrfuetly tlfftlispar&tlt, ftlid chore 
wnro tin Loss by rCJicetion fi , oii!i its surfaces. 
On a sn miner day of average brightness, 
with tlie thermometer at in the shade, 
and the bulb, not being blackened., at 10S° 
Lit the sun, this lens could fuse copper iit- 
stautly, tli 11 head otidiiing only saperiieial- 
]y, and cutting rea<li]y after fusion. ISloek 
oxide ofeopiieritt a lii-ile c-rueible ufplftti- 
nuJu foil melted it! to a slaty-looking eeth- 
SlartCO ac osn-e. \Y nought inm did not tueli- 
alone, but if exposed 011 11 eharuOal support 
iu a globule of mieroeoHitiie Salt, pJ'CV iCLiRiy 
fused by t-ho lens, Lc gave a clear, round 
bead, wliiuli readily extended when beaten 
upon an anvil. Thu globule oi llnx tnrucji 
bhick, T’ho specimen employed was out 
from it piece of good inm wire,, and rlmngh 
it might be lliOUght tJmt exposure on the 
charcoal would tend to turn St into cast 
htm, its subnet] ueul complete mai Inability 
Mx.tus to dispnivu tli is. Spongy platinum 
did riiut melt uhinu, imr even if iuclosccl in a 
glo ini le of fused i n icmcoBU lie sidl . We may 
therefore estimate the working power of 
this lens OU a substance placed in its fur us 
as SOrue-wEiat above the point of fusion of 
w fought, iron, and lower than the point ef 
fusion of platinum. This cef4trs to torn per 
ntuite only, The ]iovtct of tlie lens an to 
light must be enormously greater. 

W r e umy now ciaimnc the chemical cfTcels 
produced by this lens. 

Two small glass matrasses, tlie bulbs of 
which were about half an inch iu diameter, 
were lilted with eh lor: no water, the one 
tie in g exposed to the diieot rays uf the sun. 
the Hither to the COii verging rays of the- lens, 
DccoiniTOsitiOLt £>f the water occurred in 
both, but with for more activity in that 
placed in the foenE point. The dtfferance 
was at once so [striking t« the Oyc that I 
made no attempt to luoaauro it. It i& plain 
that tlie greAtor the qUau tily of hidden t 
light, the morn rapid the decomposition ; 
thougFi, after (ho tirflt nionieut of actlen 3 the 
sniutious being tjo longer the suioa iu con- 
stitution, the quantities of gftS di&eu gaged 
are no longer propartioital to llie iiicideu! 
light. 




THE SURVEYOR Vul. 5 


203 I 


THE SURVIVOR Vo 3, 5 


There lit thus no difficulty in effecting the 
deWEU position of untr by chlorine Under 
the lull ham go of the hi.it under the etuno 

circumstances iodine and bromine lire innd- 
e([oate to produce eneb an effect. 


A so In (inn of bromine in water was pre- 
pared, the water being first- boiled to expel 
the air contained in it. 'It wan placed in e 
half-inch Bifttrow?, and exposed to the focne 
of tiie lens (Fig. S), Ah the tem]MJntr nro 
roee rapidly f the water wfiR dopre-BOed ill the 
bulb 1*7 tin steam mud bruini uo lapor which 
occupied flic upper part, IliC bulb being 
placed uppermost, mini 1 ltd t.nlkn flipping into 
m h m mil mini which served as m reservoir. 
After (he exposure bad conti uued fur two 
hours mu] fi half, the msLtvciois was removed 
from the lens, and Buffered to cool. Tbcie 
remained uneoiidcuaed! a little bubble. tucas- 



uriog about cubic inch; but this was 
probably nothing more 
than the atmospheric air 
which had found h-CucSe 
to (lie water, fur on sub- 
mitting the some apeci- 
i-l! (; i i Co an oc h er ex pr is n to 
for Uirec bon re, after the 
pas had been decanted 
from if, a little bubble, 

(lie diameter of which 
was estimated at Onc-fif- 

firth ill’ Ji ll 1 Efci* , ll TTriO Till 

that could be procured. ^jc- s. 


In Fig. 8, a, tbo ftjisfit 
containing Ike Lmrninu water; if. a buttle 
serving us a rr&crvoLr, Jt is half tilled with 
the same water. 


In ILICC maimer I endeavored to decompose 
water by i tiding, and with the same nega- 
tive result, oven wlicu the exposure to the 
focal [loiut 1m mi oil for four hours. When 
jiirnper cure bad boon taken fo rnmovt from 
the solution ml) (races of nil, no gam was 
evolved. 

To reduce the beating eJToet of the lens, 
and nil ow t be more rcfiEiugiblc rays alone tc 
aci, there was interposed between the hum 
and its focus a tUmlum of a auluEion of sul. 
pbato of eopi>cr nod ammonia one-1 lii/d of 
an inch thick, find included between tiro 
flat plates of g bmfi , eui tmh I y arranged and 
curried along with the ether purls by the 
movement of the clock. Tim cone cf solar 
royo now paused through this, absorbent 
medium (Fig, ii>. 
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In Fig. b, a 5 is <us in Fig. -8, but the ton" 
verging myi paes through an absorbent 


tmugri, c c, shown in front view at d if, 3 be- 
ing She circular cell contain! u.g the bine so- 
lution. 

In tho focua of blue light thus formed 
there w:m cipuaed for two and m half hoars 
(from 7} to I Lit A-M., June 13,. !&■(&} a n iu vert- 
ed half- inch Units, containing iodjne water, 
”'V it'll -it few particles of iodine, Tempera- 
t..70 ill Use sEsii<ii\ its tbo SUU.86*. At 
the end of (but time there wits found Ofi in- 
si gnitl con E imbLdo of sir, estimated lit ofh;- 
(Jiirtieth of £m inch in d i a-meter. It could, 
of course, bo no tiling but atmospheric uir. 

The absorbing medium was now removed, 
and Sho full nsy.s of tlic auu permitted to 
converge on the matrass, Tim tcmpetaiure 
cf the water I'lOEcltly ran up to the boiling- 
point, and, the bulb wna filled with efoani 
And the purp Lo vapor 0 1' Eodiuo. E ve ry {]j in i? 
uCCtuCil favcT-ablo for the dccompnaitiou of 
thu water tn taJre place, if the iodine coilld 
accomplish it Utldcr ac intcciuo a radiation. 
At firnE I thought that the o-ijicLiLnenii had 
siicfitiiltd, for ?)io color of the bulb became 
paler — a result that ought to have engmed 
if hydriodie acid wa* form Lug and osjruii 
being tlitui uated, Tlic action, tijcrcfurc, 
was kept up for fOLithoiira; but as SQou 03 
tJio aim was SuiOe ne il from Liio lena ;nut ihc 
[suits Ijogail to oouL, ihe water returncii ILid 
filled it almost entirely. This, therefore, 
shows Chat under u must intense radiation 
iodine can UOt decompose water, 

A similar experiment wlu tried with bro- 
mine, stud with the Bume rcault. J.t faiisil 
to dccompoRo water. 

fie in e Silver obluriih:, carefully purified, 
was oipOged in a Itctle crucible of platinum 
foil {Fig- Ifi) so ittciitsi'd that tire cone of 
lays could cotue in at its mouth. The ab- 
sorbing trough Wilis II u( uSud. Though the 
Fuin’s roye were not brilliant, (lie eblorsde 
jit once melted, forming a reddish -looking 
liquid. It. w«b ]^c[it lit that condition aT 
day, ’When ceol, il proved <c bo iu the 
etoto of hora-silvOr, cusilj- uni by a htiifc. 
■\Vhen» the rstys Eirist touched ii, a fuiue WOO 
diWDgftgfcd, due probably to the Ciaea.pt of 
vapor cf water. Ii. (items, therefore, that 
this eubetance when perfectly dry in not 
decomposable by aunliglit, though eo sensi- 
five at com toon temperaturee when inoist- 



1 it Fig. 10, u, the platinum cm oil do ; t, the 
place cf the material experimented upon, re- 
eelvllig at their focua the converging ruys, c. 

I must refer to the original inCtneir for 
the dfttail of numarOuB esperjmoiitB on many 
metallic compound^ the general result of 
tlitae being that, no jn ik tier how brilliant A 
my may be. it can not curry a decomposition 
further than a feeble one acting for a cor- 
responding longer period of time onuhV do. 
Com puU tide ill : if can resist, the. force of An 
ordinary ray emi not bo broken down by the 


intense iLluukiiuitjon cf the focal point of n 
burning- Jims. That lusirntneut ujtu not du 
wbat the voltaic pile bus done— efTcet dc- 
eompesitrotis which had uc^ er bcotL elleuteil 
before- 
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In Fig, 1. L, a a, a matrass filled with wil- 
ier, through which conus in the converging 
Layh. c. Through the ueek at ii a npoo]] h frj 
nj ay bn -|ui!Hseil down to tlie focal point,./'. 

r L’o reduce the disturbing effeet of heat ns 
far as pc^a i 1 1 Le, njui give every adVAIlErigo 
to i tie condensed Luminous focus, I received 
Else couo of rays coming from a twelva-incll 
burning-lens on a piffles giebc (Fig, II) ets; 
i actum in diameler, filled with w'ater. Thin 
increased the converging of the rtiye, and 
brought them icioroqultEilyfioafoeus. TIluji 
tl] rough tlie neck of the globe Was intro- 
duced to the fecit a, in a matrass, sjjOoq, or 
ether suitable support, the substance to be 
experimented upon, Tlae mass of water 
kept the temperature down, and in ee me 
eaeo 9 the hot water wan removed by au ins- 
pirator and coJd water introduced below. 
,V spoon could be used when powders were 
employed of jjreat a specific gravity ua 
nob to drift too high from tho focus- in the 
ascending current of hot water. 

The result TO, however, the aamO as be- 
fore. The focus of n bitming-lcna can nut 
cause any chemical change which the un- 
iiou verged aun rays aru incompetent to pro- 
duce. It merely hastens the effect. 

Upon the whole, wo may there? faro con- 
cludo that it is not thu inicia^tfp of a heatci 
whscli dftenwinrs its decoin posing power, 
and that we can. nob produce greater ebesn." 
L-al effects by t-Eio action of converging mjr- 
rrkru and lenses than wo can by the applica- 
tion of the aiusplu Bunbaam, continued fur 
an equivalent period of time. 

Ill estimating thu inlhleUCft of light OH 
different solutions, wa snouid conuiancTy 
hear in mind that tlio ronsimiltn effect ii 
never produced unices complete absorption 
has taken plaeo. When the color of a so- 
lution is pale, it may require considerable 
tine k ness before complete absorption ie ac- 
complished, Thus if two equal tubes, oou- 
tominjl equal quantities of the same wiu- 
oion ef chlorine in water, be opposed to thn 
rays, they will avolve equal quail Cities of 
os v gen gas; but if behind o3)c of them i> 
piece of Look ing-g boss be placed, lb a elVect 
on it is immediately inorcaiaud, Thu rays 
that have pusacd through the solution and 
produced their effect are com pelted io ermra 
i: again, amt, if not already eibnumtcd, thua 
to out once mote. J'hc following i LI u&( ra- 
tions are qiauiplea of till) seine kind: 

Two small bulbs of equal slve coutALJiiii'ig 
eh) urine wjiter were expoeoii lo the raye of 
the Kim ; behind you of them a concave here- 
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igphancal mirror waft placed ho tlsat tlie rays 
which had crossed the solution were sum- 
pulled to crops ifc again. The amount of 
Oiygeu gaf free in this bulb was about OUC- 
fourth greater than that in the Other. 

The souse was repeated, the exposure be- 
ing to the gky light instead of the BUti raya. 
The quantify of oxygen set free in the ti?o 
3 m lbs was :ifs If? to 55. 

In might bo Ruppused that part of ibis in- 
creopocl effect is due to the ri&O of taniparo- 
t-ure, from the mirror obstructing radiation. 
To exert ft cooling ftet JOH the- following mod- 
ificfitlou was therefore fried, in a glass jar 
(Fig, 12) foil of quicksilver a half-inch bulb 
containing cllloriue Wftfrr wan planed in 
hu eli ft way that it a mail, portion of its sur. 
face, about one-eighth of ftJl Ltich in 
ter, projected above the surface of the liquid 
met, ah On this part the solat focus from a 
3m riling- glass was i-Urnum, The rays there- 
fu re gai nod access ty 1 1 1 o iai to ri y r ihf the h llJ b, 
and were thrown abont in all directions, 
crossing and redrawing the liquid in every 
way by the numerous reflections they un- 
derwent, the mercury, as it applied itself to 
the outer Burface of the giaas, acting like a 
spherical com cave mirror, ami from its maw 
mid high conducting pew or effectually keep- 
in g rite tent] icrfthi rt dow u , The quantity of 
nij-gti! emitted in ft given time urn* ruetia- 

ured, The same os- 
peri me n t was the It 
repeated with the 
bulb removed from 
the mercury. Aft- 
er the close of the 
Hame period u f t i me, 
on measuring the- 
oxygon Hat free, it 
was found that the 
reflecting action of 
tins mercury had 
nearly tripled the 
Eio, it effect. 

In Fig. 12, o c, the 
vcseel filled with mercury ; i ii, tb® gLaftfl 
flank immersed in it, but having ftt its up- 
per part ft small portion uncovered, through 
which the converging rays, c, may come in. 
Vl.l LT.-lSfc en.— dfl 

The power of ft ray thug depending cn 
the degree of absorption tmnrled upon it, I 
vtjw led to inquire whether, by admixture 
with other hu ( table act bs-tuieca in a aulotion 

undergoing decornpasition, the c fleet could 
he :u created, Chlorine water decomposes 
more rapidly ns its yellow tint is deeper. 
Four equal bulbs- were therefore tftk«n — 
rt, eoutaining eld urine water; ft, the' saum, 
deepened with chiorido of ^oid ; e t olilorino 
water with commercial liydroctilorio ocid 
of a yellow ti[it; d, clilorlno water witlsi 
tiuetnre of iodine. TIiChd were ft I] opposed 
togotlier to tiie Him, It waa at onen obvi- 
ous that a tv as giving off tUOst oxygon, and 
eventually it wan found thftt f> yielded a 
much smaller quantity, ftftd g and d none at 
all. The presence of tlioee bodies, therefore, 
exerted a prejudicial affect- 

\ syntem cf vibratitig iuoIocuIch will sci- 
Uait in a-iljaceut 0U0 to axeento similar efjO- 
tione through the medium of tlm intervening 
other,, A ri^O of tomperaturu ift due to ft a 
in creased mpEdity yr iutermity of the iJSCib 
[aliens of the "roopy of vibrating molecules. 


but chemical dcCoui position as due to the 
dielocfttiou of tlieir parts. It, of ccuraC, by 
py [naans fully wa tJLnt wlieai a compoiind 
molecule ifj undergoing entire disrupt Lon, 
those in the neighborhood should ho com- 
pelled to pass inty ft similar etude. For the 
very roaaon that clieniieaJ, docomponition 
t-ftltcfl jilauft is becftune the group that re- 
ceives the provoking ray can nut vibrate 
CoctHUfi taueoualy with it; and if chat group 
can not- assume the motion in qUCsticn, how 
can it posmldy trauscciit it to aaay otlicr } 

Any ftrtilicial coloration by liie addition 
of extraneous builieH does not- i u Cl-eaE-e- tile 
rate of decomposition, but retards it, This 
is* precisely wliat ought to be expected. A 
couipouml fttolik lifta its gmapin^ 'lestroyod 
by t.hn action of ‘iglih upon lie own parts, 
urnl ia in no mnuner concotnml to what ia 
taking place isi oilier fttoiua around. They 
tliomfora can not increase tho olTect on it, 
i>ut, on the contrary., they may greatly di- 
minish the action On tho musn by exerting 
a special absorption thciuaelvea. Thus tho 
caJuride of gold retards tho decympugitiou 
of chlorine water, wlion mixed therewitli, 
in the frame manner aa ifltwwft placed in a 
trough in front of the water, and intercep ted 
Urn impinging beam. 

Experiment Hiuiilftrto tho forogoiug wo SO 
tnado witli a solution of ferrio oxalate mix- 
ed with alcohol, fttamouift aitrftte of iron, 
tincture of turmeric, hckEIc ehioTido, ate. In 
ovary instance it was clear Its at the action 
of dm light is strictly molecular, that it ift 
iiftp retail on tho group of atonift, and not 
on the tuaasj, and that when various bed ice 
are conjointly exposed to the ftMU, each one 
undergoes i ta e vrn specific uiiongUj Independ- 
ently of and unaffected hy ftH the rest- 

Thcao cxpcriuiCOUj with othcra of a like 
kind, nuule umuy yujirR ago, have an im- 
p or taut hearing on sotqc recently publiflli- 
ed by Proffliisyr Vrigel, Ca]itatll Abney, Cup- 
tftin WaterlujUBa, and ethers Oil imparting 
increased sensitiveness to- collodion by mix- 
ing it with vftrienaly colored substances, I 
repeated tSicar experiments as carefully ns 
] could, anil should have thought that my 
want Of sn cress waft due to itTiskihfuliicas 
Liad I not borne in mind the foregoing con- 
sUlcratioiis, 

SJ. Wo may next inquire, To what orient 
And iti tftlml isontirr i-? ifke JwiMnjJos-ilJun tif a 
cojf+JiOtlsd ft'-Jib/ <i]fe£ttd i>i) tf Lf ritEqUESCY of 
riiw'flfEon of a reyf 

From the beginning of optical die mmfry 
jiiv-eatigotious have been made for the pur- 
pose of determining the OCtiOJl of rays of 
different 3-efrongilulitics, Aliaost a huu- 
drad years Ogo it had hcOu ftiiown in Epocift) 
eases that there is nil an t jigOiiiftUJ between 
the ep]ioftito outs of the tpoctrum. Time 
the pho&pberasconce oxtil^-d in Cautoti'a 
ivrwpaiatluii hy the violet end of tha- spec- 
trum is extinguished by the red. Aft re- 
spects coUhtO compcundH, Grottbufts show- 
ed that tbe'-ftCtivs Toy is very commonly 
H jf tli a lint cotoplomeiitary to til at wlliclt it- 
destroy a- 

More recently tLiis branch of tho subject 
iiaa been examined to a groat extent, nod 
the behavior of all kinds of substances in 
the aoliir spectrum made known; The gen- 
eral result i-i this, that on wave length, or, 
wjiftt is the same thing, frequency of vibrw 


tioiij tho u umber of impnlscA it can CUtumo- 
uicatsin a given period of fime, clepoudii the 
power of o ray to break down I he uuitm of 
may group of atoms- A compound that m:ry 
reabt a slow recurring Miotiou tufty be un- 
able to maintain ifgelf when t-hc ititpulsCft 
iuarfijtgs in frequency. 

£o numcruLF and well known are the 
photogrepliic and other el mug eft brought on 
hy light- tbftt E iieod net. occupy space with 
a description of them here. J shall only re- 
fer to some curious instances of antagonism 
or interference, tho details of which vein bo 
found in the original memoir, Hitherto they 
have been very much overlooked. 

Two rays may ho ao plated in rolatiun to 
each Other that their motions may conspire 
Or may antagonize ; ft ml as one UC other of 
these conditions ensues, fcho chemical result 
will correspond. 

When iodine vapor is permitted to have 
acteftft Lo a surface of polished silver, tho 
silver tarnitiheB, tha tarnished film inarajtg- 
iilg in thick UC88 as the exposure to tEm io- 
liine is proionged. It asfthiuca in HUecogaioi] 
iraiors which imrlouhtedly arise from the 
intarfereueo of tho incident light with ttio 
Light reflected from the metal at the back 
of the Filin. They are the colors ef thin 
plates, like those of ft soap-bubble. 

Now there is a great difference iti the ac- 
tio u of light- upon these d Lflhrun l.ly eolored 
fi 1 ms, though chemically they are the celf- 
saine silver iodide. Some' have been un- 
acted upon i in them the effect of tire inci- 
dent light bM beau dcfttroyort or reversed 
by the effect ef the light reflected from the 
back of the him. JSutiiO have bcco power- 
fully acted upon ; in them the cliCmiCftL 
a fleet ift at a mjj£lm.um—-t-ho iueident and 
rnflecteil niy-s have eO'uapircd, 

If any proof worm requited tliftt these 
maxima and minima uf ehernieal offset arisu 
from the ^uperpoftibion of similar or coutrary 
motimts, it ift foumi in the relative thiekiiCftft 
of the Alms which have been acted or Un- 
acted upon. Those in which ibere has been 
maximum action have tlltckueeaeft ftft S : I j 
that showing the mini mum action ia Lf, 

If tko daylight and simple spomrum rays 
be permitted te net together on. a daguerm- 
otypO plflte, tho rays of which the times of 
vibration ftto us 1, 2, stc-, aid the daylight; 
but tli os q of wliiclL tho times o f vibrat iuo 
arn as 1, Lj, 2}, etc,, interfere with it ftCit 
(io.stroy its effect, 

In thaso numbers TO umy dlftccru tho 
suggestion of some very important facts. 

One of t-bo most striking inatajices ef thift 
peat Live and negative action I discovered in 
tlio case of the electric spark, I.at there bo 
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phtcL-d over :i dilgticrreotype plate (Fig. Iff) 
two irictaE h-ulla, cyuj.n.'x l£ii rcspoctivaly with 
Lim Eufildu and Oillsiib uf a Leydcn-jar Lit 
untti a way that UlC (1 1 BCbutgu muy pass 
frftm umi Of the bulls ftt itb&Ut ]jnlf an iuuli 
diatnuue tu lit* aeusttivo plate, ami from the 
aotiaitive plate to the other ball at about 
the -same ilis-tauce- One spark ta sufficient. 
The D^ipcrikubut allot! Id bo made in a dork 
room. 

Li Fig. 13, a et, the metal photographic 
plate; t f e, the brass balls connected with the 
Ley ilen-plii ol. The spark panFCR between 
them nod tli* metal plate- At- d - * the effect 
is shown, unci again more plainly in Fi“. 14, 

Ou developing it. will be found that on 
tii* point which received the spark tlmres in 
a blue-white spot about one- fortieth of an 
inch in diameter (Fig- 1.1). lulfoodifttely 
arauod this an annular space which is per- 
fect Lw black, the 
tjjvr of the Fjmrk 
having there bud 
no action ; (lieu fol- 
low* ji white ring, 
and then another 
black one. Finally 
Euccciirts a trbitish 
stain of an indsR- 
tinct circular form, 
which can be traced 
by ioellnktg the plate at having a diameter 
Of about if inches. 

That pact of the plate from which flic 
spark escaped hIjowh a repetition of the 
same phenomenon. 

Iluiv fiball wr account for the: production 
of these alternate white arm black spaces, 
rings of action end inac tion f Setae per- 
s nils might at first- he led to euppuso that 
this is only an interesting form of Pricst- 
icy'p experiment of " the fairy rings/ formed 
by receiving the shook of a battery on a 
puliahed steel surface . when, by the cuddct- 
tine that eniwuc&i a film is formed of VGriu- 
b)e tbicbnc-Ra, and giving the colors of tliiu 
plates. lint a lifcllft eiTnRhlersLttml t-i i 1 L flllfrV-' 

th&t ibis is impossible, a ini the fuCt* fit* 

only to be explained cn elm principles of 
interference, 

3, In icAci mfl i? nor fs £fic ihviuimorifkii? of a 
t»i 7 ipCKKd hotly irjfceh'd ptj Ike r'suniiffou it/ J'O- 
LomzATlux af iht. rfjjfirridoy ray ? 

A beam of Lijjlit paBsin£ through a circu- 
lar aperture one inch in diameter was re- 
ceived ot! tile achromatic lens of a Camera 
uliSCUH^ aud then fell 01! a doubly refract- 
ing: prism, so placed as to give on the ground 
glass two circular images of [ho apirrtnrC, 
mns-tlilrd of an inch in diililltUr. ami over- 
lapping each other to a small extent. 3:s 
tbi-so images tlin light was, of course, polar- 
ized at right angles? respectively. 

When paper tendered seniitivo by being 
washed -villi foie in oxidate was placed so its 
to receive them, the light: permitted to act 
niELfr minutes, mill ;ta effect developed by 
chlerinle of gold, tho images (Fig. lb) were 
found of equal hladcnCiS, and tJje lenticEihir 
space formed by their overlapping of great- 
er depth. This was repented with several 
different photographic compounds, and al- 
ways with the same result-. It .shows that 
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]dsno polarized 

ly like oouhtlou 

light, and. with n 

t tonal to its in- 
Fie, tS. timsitc. 

In Fig, 1&, Oj \ 
the -iliacs of plane polarized liglir, [tolartzed 
ar tight angles Loeuch other; at c, t ho place 
of overlap ping, 

Wlillc thus lltempting to deject a ili.lTvr- 
eiice iii the deeoiu peaing action of cojumea 
and polarized Eight, I aiado same inquirLea 
no t« Lbo pusgibllity uf polarizing light by a 
maguek 

A great many erpfliincnts hav-o beta 
made :it different tieaea for l he pnrposs of 
producing diolurbanao on u ray of light by 
EiLagunts, Tlioru arc two tuO-Lkods whiuli 
may be resorted to. '1'ho uliu bitiicrtw ;ol- 
lowed has been to intercept the ray hi it , t 
I' uirr’r. am L -HLL limit it to magnetic action ; hilt 
the principle an which my attempts li3V0 
beeu IollmlIciL ia to attack it at its o^f^ii!, 
and attempt to prodtteo an impression oee 
the ^liiiHjjg body. These methods arc es- 
Hcjitially dis-tiuct. There would he- a dif* 
fenenee in trying to modify a sonad on its 
passage through the air and by exerting 
some Indus ace cm the Bounding body. 

When Uaiit-alarE's eilterimenl mi Urn in, 
fluener of the- poles of a porrcrfal auagnet 
oj] jl (lame w'pf* firiiE published, I repealed if 
at ojjcO, expecting that the ukClII jtluus uf 
t.he shining paitldce warp emistraincil to 
take ]ilaco in OUC [daUC by the magnetism, 
and that the light emitted would be polar- 
ized. The result, however, did nut aueut to 
prove this. 

A similar cixpcriiliCEit wa& then made with 
the electric: spark from the pmne conductor 
of a ma chine. It was compelled to crcE 5 s 
bet ween ttic poles of a powerful electiu- 
inagitdt. But when the magnetism miii on, 
it (lid not seem that the light wan polarized. 

De la Rive has shown that the Vollaie 
arc between charcuul points 5 a greatly dia- 
furbed when it ]i*sses between the ^ndea of 
a powerful electromagnet. In the hope 
that th is would produce the expected dis- 
turbance, I examined nn arc Formed between 
poinls of copper, platinum, and gos carbon j. 
but thougfi the Bounds emitted were strong, 
I'OSembling tbc sudden tearing of a piece o-f 
cloth, I could not perceive that the light 
was polarized. 

in like manner the induction Spark from 
ft contact-breaker *ud the phosphorescent 
light from It li or -spar were tried without 
success. 1 fltill think, however, that with 
1 Hitter means than those tli UR employed (ho 
experiment would succeed. 

At the commencement, cf thi* paper it 
was st n ted that we should consider, laL, I ho 
manner in which a ray of light acts In bring- 
ing about decomposition, anil the changes 
it nndcrgocBj, Shk the nature of th& impres- 
sion made on the material group, the do 
campositpOU of which cnSnC-U- The observa- 
tion b I pTO]>oacd offering in relation to tite 
former of these poiurs being cample ted, I 
may po«s to some rcmaxka rcR]iecliug the 
hitter. 

An cv ami nation &f niaiiT case* sif the dc- 
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eompotiit ion of hociics by light lias led me 
ie the conclusion that its causa in to be at- 
tributed lo the inability of Lho group of 
molecules affected to witbetand the periodic 
impulses com amuicated to tbem- Of thoee 
molecules so roe, perhaps, take on & vibratory 
motion more readily tlis-H the other*, and 
the confinnanoa of a given group becoming 
Ini possible, & re-amui goment ensues. 

B at in other mj*s the nioohanism of 
dceoui position ie undoubtedly diffuront. ; n 
eilaulje ie iiopreMed on ouo of the ulcmonta 
acted tipOuq wliSiEh wrakons its affinity for 
the others-. Thus, under the in due nee of 
t Jin sunohiue, plants can decompose many 
bodies, sn eh a* carliouie. h-dpauric. auu [ibos- 
plmriu aeide. 

The n lit are of these changes may he best 
illustrated by tracing the complc-te ceurne 
througJjl which any on® of these subsLaiieee 
pa**es. The chief facta may be sonn in the 
mm of pisoep horns. This substance, when 
fre^iily mode, commonly exhibits a white, 
waxy appear anon, but when axpoacd to sliii j 
shine it turns to a deep mahogany red. If 
nhe exposure hoa been long continued, or 
the effect hastened by the action of a bum* 
tng-leua, the change of aspect is very strik- 
ing. IE i* analogeus to that which sulphur 
exhiliits when heatcrl to -IdD^ or -500 u , E 
have a sx.H>cimen which ha* been Jtftpt fur 
many year* lb an atmosphere- of dry car- 
bonic acid; the Sides of the vessel are in* 
crusted with crystals, winch have slowly 
sublimed, and which in Color resemble the 
fotrid cyan LJo of potassium. 

The chemical properties of these two va- 
rieties of phosphorus are very different; Ln- 
deedftbi-ra is scarcely a point in which they 
may not b& tilid tft be unlike, Tim common 
kind shines in the dark; the red docs not. 
The noinmoa 5* soluble in ft variety of :ne.n- 
struft which ilo not act o» tlie other; thus 
one ot" the metJiode of preparing red phos- 
uhoma is to e^poeo a aatutlon of lho com- 
mon lji sulphuric ctimr to llgEit — a rod pow- 
der, the -substance in question, precipiUvtflR. 
Compared together, the uue dinjilayu a range 
of affinity which the other does uOt, nor do 
these |)T0pertiC6 ocean tu leave them when 
they are united with atber bodies. Thus 
the active OC white phosphorus,, when unit- 
ed with hydrogen, yields a gas which Is 
spontaneously combustible in tho air; the 
red or passive, variety yields a hydrogen 
COOiponud of ilto sartiu constitution, but de- 
void of the property of spontaneous com- 
buetibility. 

It should be Uudetatood that though Oth- 
er agents — os a litgli temperature. — can im- 
pruss this remarkable change upon phes- 
phonts, nojjfv can do it with inaFe cnorgy 
ur more completely than the uolar m-y&. 1 

foltud by exposing a stick' of white or oel-ivo 
phWiphoruB to tins prismatic ApcelrUUJ lba( 
it is the more refrangible rays that ftro the 
most effective — those formerly termed dc- 
oxidatiup. Tittle th« ray* which are most 
eflicicut- iii setting oxygen free from the 
bodies with which it is united have Eilso 
(he quality of impressing such a change on 
ttjose bodies that they oxidize eubSequonlly 
with [ILfTieulty, It foJEotve that the true 
nnuRci of such decompositions is the imp-res- 
sion w ii i c El the ligiLt makes on the cl emeu f- 
nry eubstaucef ihua if phosphoric acid be 
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docj 4 >U)p(h 9 flci by lEtO aolar rayB r the decom- 
position tfl owing to tbe pho.sphoruH. busing 
thrown into the rad or passive et-ato — a &1&LC 
in which ita affinity for oiygtu baa almost 
entirely disitppoftred- 

TEsoso caiiHidmtiou) enable us to explain 
wlist takca pi in- ci Id tho I'GCiiuuiy of plants. 
The water of the soil is always charged with 
carbonic- nciil, wliitll commiinicnteB to it llifr 
qualify of dinflolvilig booe-eartli ; the solu- 
tion passing through the apODgiofos goc* to 
the Leaves &a MOEmdiiig nap. Hero ic is ex- 
posed to 1 ig tit,' the (! fleet of Trfoteh in, aided 
hj- the cell growth, C-hfira Inking jslace r to set 
the phosphorje acid free, ami turn its plics- 
phcituH ititn tins jumsiivc Stats. Us teiltin- 
lied no ioti with oxygen oa Ml acid cottijumud 
thns becomes ini possible, and it in now as- 
sociated stli the protoioo and oily hollies 
forming ill the plant, Nor (toes it again 
unite with oxygen UWtU it hits parcel into 
the systems of animals an a constituent rtf 
the Lt nervous and muscular tissues- At the 
moment of activity of these;, and especially 
of the former, it is oxidised, the change be- 
ing apparently an immediate consequence 
of that activity, and, reverting to the ItCsti 
statOf it is finally dismissed from the sys- 
tem under the form of plioaph.tta of soda 
and jVtnrrtnma. 

In the same titan nor might- be explained 
the deeom poRtti-on of carbon ie acid by plants 
in the annul line; for oarlion, like phosphor- 


ns r mid, indeed, like nil other elementary 
bodies, has its active nod pass-tve states, ax 
is exemplified in the eOutrusf between dia- 
mond and lamp-black. The suulight ena- 
bles the leaves of plants to bring the carbon 
into the inactive state, and decomposition 
euHues m a secondary TeouU. The carbon 
compounds aiiaing form the food of various 
animals; not does this element recover ito 
active state until it has: given rise to the 
processes of life, Triton it e udiluulj unites 
with oxygon brought by the arterial blrm-d, 
and the compounds it thee forms are dtS- 
missed from the Ryst.cm by flit; lungs unci 
kidneys conjointly. It might seem that the 
mechanism uf daeOTilpOSiliun by vibratory 
movemout is sstieuttally different from (hat 
hy timso alto tropic changes, but a more de- 
tailed examination mill ulww that this rs 
nut necessarily so. 

In tho foregoing pages I have endcavoce.il 
to examine how fur tlio decani posting action 
nf % radiation is dependent on the ampli- 
tude, the frequency, nr tho direction of its 
vibration a Tho result arrived at ss time 
decompoaitioua are not determined hy am- 
plitude— that ifl, brilliancy— since a faint 
Light continued long enough cm produce 
precisely the eamo effect as the morn con- 
centrated ray of a burmug-lcns applied for 
a shorter time. Nor does the direction of 
motion, as involved LJOL the idea of polariza- 
tion, whether plane or circular, exert any 


effect, but Lt is the frequency of tire periodic 
impulses that jo the solo determining cause. 
Anil tho phenomena of interference from 
tins superpoRttiou -of such small mo tin no oc- 
cur exactly us might liaVO heCn predicted. 

The immediate cause assigned for such 
(loqocnpusitiona m that a ray forcing the 
material, particles on which it fulls into a 
state of rapid vibration, it comes la p:tsn in 
many compound, molecules that their con- 
stituent atoms ean no Longer oust together 
as tiie uneno group, because of tho iniponHi- 
bility of their being animated by commnta- 
neoust or conspiring motions, ami disloca- 
tion, rc-arran gcmeit t, or docouipoaiiiou is the 
result. 

Iu this paper t have spoken of heat and 
light os though they were dLHtinct agencies, 
and considered such facts as cOnductibility, 
cte., displayed by the cue and not hy the 
Other, lint if we recall what Iras been said 
iu preceding papers r.o the effect that Lhcne 
are only modes of motion, and tEutc tlia dif- 
ference of tho ell'eetB they display tuma ou 
thy. character of tlie receiving Outface Of 
fluhatanco, thoro wi 3 1 he no difficulty in 
ira33q Latin g this com manor language into 
terms that are muni exact, and in present- 
ing the phenomena in question under a more 
rigidly scientific point nf viow. Familiar 
expressions very frequently convoy to the 
mind clearer ideas than others whichj per- 
haps, may be store strictly correct. 


POPULAR MSCHAKIC3 

April 5 , I90 J - 

HOW TO MAKE A BOAT FOR BOV'S. 


IRRIGATION OF THOUSANDS OF YEARS AGO. 


s.-ift-, tnuvciiicrit arid easily couslructcd boat for lutys inny 
hr in.afc willi S lie ait) of two or heavy cinibvrs, a box and 

a few Em m rib or SiMlIEliugS, 1’hcc the two logH .or timbers about 
fuLtr fi-ct <i(iar| rin tlie ground. Conncrl tficril hy a couple of 
Muosg cross pieces, as shawl I in lllC illoslratioii- T’iiat I lie 
cn i ss piiTvs In- fasicncd tuarc scetircly lo the limbers it is 
lull, r (ii ail, id i I hi -m hy boring holes in ! lie 111 nlld Lite timbeis 
Mi tli . 1,11 augur, mill dining [K'Rs in (be holes. The pegs should 
In- driven ill a l each cud of cacti Class piece. _ The Oar smart's 
scat mav be made of n Imx or lioanls as you desire. Make tEac 
0.1 k locks lw Iloilo lying OUl a piece of (3iick hoard and fa stoning 


T>infoveripfl Which Prove the Great lufeciority of Mp4km Givi- 

litAticn. 

[ hem sands of ycais ago, it ia claimed, (licie CKistotl to New 
Mexico u system of reservoirs, irrigation and viarlucls that is 
unparallcllcd at til is age. This is proven beyond a doubt by dis- 
coveries and i uve stiga lions that have recently been made. Un- 
der the fava which covers hundreds of square miles are fytmd 
(races of cement diidies and reservoirs that arc marvels of e*j - 
fluttering. 

in those days, says ( Ivc Rural Californian, the deserts bloomed 
tike a garden a ml a civilised rne'e of mil lions occupied (he 3 rid 
Souiliwest, Ottr irrigation engineers have much iq [earn from 
the people older ill no the PiicEiie race, who inhabited i-Jew Mex- 
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Foundry Work 

MOLDING SANDS. FOUNDRY BLACKINGS. MOLD MAKING. THE ODDSIDE. 
RAMMING. VENTING. RUNNERS AND RISERS. CORES. PATTERNS. BEDDED- IN 
MOLDS. LOAM MOLDS. FALSE ODDS IDES. PLATE MOLDING. MOLDING MA- 
CHINES. MULTIPLE MOLDS. MACHINE-MOLDED GEARS. MENDING-UP. PER- 
MANENT MOLDS. MELTING IRON. POURING. FETTLING. MALLEABLE CASTINGS. 
CHILLED CASTINGS. NON-FERROUS METALS. GLOSSARY OP FOUNDRY TERMS. 

Alehins Shop Practice — 1941 


See also Survivor 
Vol* I, page 

A larm part of the work done 
by the man in the machine- 
shop Eiaa to do witli castings 
of one kind, or another., and it is netti- 
sary* therefore;, that lit; should have 
at least some knowledge of the way 
in which they arc produced. This 
chapter does not pretend to bo a tec fi- 
nical treatise 011 every aspect of the 
foundty; it is written more for the 
man w[]o would like to know the gen- 
eral principles underlying the manu- 
facture of castings. 

An Old-Established Industry 

The founding industry l« probably 
tiie oldest branch of engineering, and 
it is certainly one of the most im- 
portant. It was practiced by the 
craftsmen of the ancient Greek and 
Homan civil i nations, and even earlier, 
and crude examples of the founder's 
work have been excavated from many 
ancient sites. Although modern meth- 
ods have transformed it from a crude 
art into -in exact science, it is interest- 
ing to note that the basic principles 
remain unchanged, and the niuhler of 
today uses methods very similar to 
those employed by the ancient founder. 

Castings are made front patterns 
which are an exact facsimile of the 
article to be- produced. The patter ns 
are pressed into sand, and when re- 
moved leave their impression. Into this 
sand impression, or mold, molten metal 
is poured and allowed to cool. When it 
is removed it will be of the same shape 
as tiie mold, only slightly smaller 
owing to the contract! ox? <>f the uietal, 
.Before explaining how the mold is 
made, we will discuss the sand from 
w] tic Ei it is made. 


Molding Sqntls 

Molding sand must possess six main 
eli it ra c te ris t ics — po ros i tv , 1 1 1 astic ity . 

adhesiveness, cohesiveness, refractori- 
ness. and strength when heated, it 
must be porous, in order to allow of 
the escape of any air. gases, or mois- 
ture present or generated in the mold 
when lEie hut metal is poured into it. 
It must obviously 3 >e plastic so that it 
can be shaped to the form of the pat- 
tern, It must be adhesive— Lc, capable 
of attaching itself to another body — 
ko that it will cling to the sides of the 
box or flask Ixj winch it is molded or 
to the supports provided in the flask 
for the purpose. Cohesion —or the abil- 
ity of the particles to stick together — 
is necessary to allow the pattern to be 
remove xl without breaking the mold, 
and also to stand up to the ilow of tlie 
molten metal as it enters the mold. 
Moreover, it must retain its cohesion 
on becoming hot, ItcfraeturEness, or 
resistance to fusion by heat, is an ob- 
vious requirement in molding Sands, 
for they have to a Land exceedingly 
high temperatures and yet retain their 
stability. Moreover, a sand that is not 
refractory would affect tin: face of the 
costing and make it difficulty if not 
impossible, to machine. 

Very few natural sand;; possess all 
these qualities in the right proportions* 
so it is usxial to make up the deficiency 
of a sand it] any particular character- 
istic by mixing it with other sands or 
substances which possess that charac- 
teristic to a high degree. Most of the 
substances a tided to make up any de- 
li cicneies consist of loamy sands or 
sandstone which is crushed especially 
for the purpose. Some sands can be 
improved by mechanical means such 
as grinding, n process which will be 
explained Jater in this chapter. 


Size cmd Sfiiopc of the Grulrrs 

TEic sEr.e and shape of the grains in 
any particular Sand have a large bear- 
ing upon its strength and general char- 
acter, Sands in which the grains arc 
round are weaker than lb use in which 
they are sharp and irregular* because 
the round grains du not interlock or 
overlap with each other, whereas 
sharp* irregularly shaped grains do* 
especially when rammed tngetEicr* 
forming a much .stronger structure. 
Sharp-grained sands* having Jess 
clayey m a l ter in their composition ate 
often more porous and more easily 
vented — i.c,, it is easier to make pro- 
vision for iEjc escape of the air rind 
gases In the mold. 

The slit of the grains is also im- 
portant. If the grains arc large and 
regular in all a pc and size* the sand 
will be more porous than if the oppo- 
site were tEie case. Grains of equal 
size and irregular or angular in shape 
also favor porosity, while grains of 
unequal sizes and smooth surfaces do 
not, although they give a strong sand. 

The size of grain does* of course* 
determine the smoothness of the mold 
surface* and fur that reason largc- 
grained sands are generally unsuitable 
when tag tings with very smooth skins 
arc required. This difficulty Can be 
overcome by using a fine sand on the 
face of the mold. 

Some* Nuturol Sands 

Sands suitable for foundry work are 
found in several places. Natural sands 
which are suitable for foundry use are 
found in the vicinity of Albany* New 
York; Sandusky, Ohio; and Ottawa, 
Illinois, as wet l no other places. They 
xl re generally known merely as mold- 
big sand, and usually contain about 35 
percent silica ; about 3 percent alumina 
(clay) and the balance magnesia and 
other minerals. They are generally 
classed ns ( 1 ) Sharp grained river 
sand* {-) Hound grained lake sand. 
The differ cnee hag been explained in 
the previous paragraph. 

Sand Mixtures 

Molds may be poured while moist* 
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or Liter may be dried «j»it in an oven 
before the tuetul is cast, These are 
known respectively as prem-sand and 
dr if -sand molds, and ibe sand mixtures 
used vary considerably. We "will first of 
all consider green-sand m i stores - 

For green -sand molds various mate- 
rials are added to the natural sand 
witS] a view to making it more refrac- 
tory, These substances separate the 
grains, thus making them Jess liable to 
burn together when they eomc into 
contact w Ltlr the hot metal. They .also 
make the sand more open, and allow 
the steam and gases to escape more 
readily from the mold. 

Uses of Co eil ■■Dust 

Coal-dust is perhaps the most widely 
used substance, which aeon Lit] Is for the 
fact tli at most molding sand is black 
tn color. Powdered charcoal, coke- 
dust, and anthracite arc also Used. 
These substances tend to make the 
sand more openj, but at the same time 
they impair its cohesive ness ami ren- 
der .it weaker^ It stands to reason., 
therefore, that the misting has to be 
done with extreme care. The addition 


of coal-do st is of great value in help- 
ing to cool the mold after it lias been 
poured, for as soon an the molten 
metal comes into contact with sand 
containing coal it dries the face of the 
mold and begins to heat the sand- The 
coal-dust immediately gives off gas, 
the liberation of which, combined with 
the conversion of the water in the sand 
into steam, absorbs heat and cools Lite 
sand, thereby preventing the grains 
from becoming overheated and fusing. 
The amount of coal-dust used in mold- 
ing sand varies net only with tin; char- 
acter of the sand, hut also with tllG 
type of work. 

Moisture Content of Seme! 

The amount of moisture in a meld- 
ing .sand has a Considerable effect not 
only upon the making of the mold, but 
also upon the behavior of the sand 
when the metal is poured. A mold may 
be perfect in all other res poets and 
yet the casting may turn out to be a 
reject on account of the sand be l u g 
too damp. Damp sand when rammed 
tight will not retain its porosity nr> 
well as drier sand; hence, the drier 
the sand that can be used without 


losing its cohesion, the better it will 
be. 

It is impossible to give any hard- 
and-fast rules for the correct moisture 
content, because different sands re- 
quire different amounts of moisture to 
enable them to be used ; but the ex- 
perienced molder will be able to de- 
termine for himself the quantity that 
gives the best results. In large found- 
ries where a chemist ik employed, the 
sand wil’ he mixed under his super- 
vision and delivered to the mulders in 
the best possible condition. 

This mueh, however, can be said: 
loo little is better than too much, for 
there is nothing that will produce poor 
castings and castings with blowholes 
more readily than large quantities of 
steam in the mold, however well it 
may be vented, 

Facing Sand 

Tiie purpose of facing sand is to 
form a smooth surface and prevent the 
mold from being washed away by the 
flow of the molten metal when pouring 
takes place. Facing sand is placed 
next to the pattern, and is then sur- 
rounded by used molding sand. Since 
it is the most important portion of the 
mold, this sal i d is usually composed of 
a mixture of high grade molding sand 
and carbon dust. The carbon dust is 
generally about IQ percent of Lhe total 
volume. It is not possible to give mix- 
tures for every type of work, but broad 
principles may be laid down. The first 
of these deals with the mixing. The 
various ingredients must be thoroughly 
Intermingled. It is advisable as a rule 
to do the mixing in a separate shed 
with a good clean floor. Where more 
than one kind of sand is being use, 
they should be kept well apart to avoid 
the possibility of their getting mixed 
accidentally. 

Where large quantities of sand are 
being mixed by hand, several men 
should he put on the job. In mixing 
the ingredients they should he spread 
in layers to form, a mound finishing 
with the ingredient that is used in least 
quantity. The laborer should take a 
vertical slice from the mound and mix 
it well on the Hoor. The process should 
be continued until the mound has been 
used up. 



Fig. 1. A centrifugal sand-mixing machine. The sand, with any necessary additions, 
is thrown into lb* hopper A and Falls to the plate & which has a number of vertical 
prongs bolted to it. This revolves or about 1500 revolutions per minute. The sand is 
thrown out of i ho machine through iho plate C. A thorough mixture is obtained 

in this way. 
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Sand-Mixing Machinal 

It: modern practice, especially when 
tii ere are large <311 anti ties of sand to he 
mixed, mechanical mixerg arc em- 
ployed, Fig, J shows a machine of this 
type. 

Core Seine! 

Core sa 1 id differs from molding sand 
in several respects, First, it Eias to be 
handled when removed from the cn re- 
bos cs^ be f tire being baked so it must 
be very adhesive. As cores ore to a 
large extent surrounded by metal, if 
must be very Le-elo venting, otherwise 
the gases? will be unable to escape, and 
blown castings are sore to result, This 
tru-tsblc is to a large extent removed by 
thtj fact that cores are usually dried, 
and consequently more porous than in 
the damp state. The difficulty is to re- 
tain sufficient cohesion after drying to 
enable them to be handled and with- 
stand the pressure of the metal which 
is poured into Lire mold. 

Additions to Coro Seine! 

Various additions arc made to core 
sand it] order to make it meet lb t-gc re- 
quirements, These include gums of 
various kinds, flour, powdered rosin,, 
and oils of various descriptions. Syrup 
and water mixed, and even beer, are 
sometimes used. Core sand must nut be 
mixed too wet, or it will adhere to the 
sides of the core-box, especially if the 
box is a wood 1:11 one, and rough cores 
will result. Small cores should be made 
with a liner sand than large ones, al- 
though the type of citing will do- 
te run ne tills, 

Dry-Sand Mixtures 

Pry-sand molds are dried in an 
oven be fon: the metal is poured into 
them, and consequently the mixture 
of the sand varies somewhat from that 
used in green-sand molds. Only the 
heavier types of sand of a close clayey 
texture will retain their coherence 
when dried. The usual grecEi-sand mix- 
tures would pulverize and break up 
under the action of the Eacat, 

Horse manure, straw, or cow hair is 
frequently added to dry sand to ren- 
der its otherwise close texture suffi- 


ciently open for venting. Dry-sand 
molds are made i 1 l much the same way 
as green-sand ones (to be described 
later], but. being dried before pouring, 
less gas is generated, and they are 
therefore safer, Tim face of the mold 

gone rally thoroughly blackened be- 
fore drying. 

Parting-Sand 

Parting-sand is used bn prevent the 
Surfaces between the FjoIvcs of a mold 
from sticking to one another when the 
two parts of the flask arc separated* 
It also prevents the sand from slicking 
to the pattern. It is sprinkled on the 
surface of the drag before the cope is 
rammed up, as will be described later. 

It is composed of burnt sand, pul- 
verized blast, furnace slag, brick dust, 
or verv (ine grained sand. It is impor- 
tant that it should not contain any ma- 
terial which would draw or retain 
moisture. It may be sprinkled On by 
ha Eid or si take ci from a bag. 

Feeing 

In order to prevent the molten metal 
from coming into actual contact with 
t.hc suekI on the face of a mold and pro- 
ducing sand bums on the face of the 
easting, the mold is frequently painted 
or d Listed. Various substances may be 
used for this pur] lose, including char- 
coal, lamb black, coke dust, plumbago, 
black lead, or graphite. These siab- 
stain 'os, which are all more refractory 
than the mol ding material, Eire nearly 
si 11 some form of carbon. They may be 
applied wet or dry, according to the 
nature of the mold, and for use in the 
wet state some adhesive is employed, 
clay, gum, syrup, and other substances 
being mixed with the water used. 
When applied wet, they are usually 
painted oil to tlic mold with a brush. 
Facing used dry is dusted over J he 
facE' of tli el mold. 

All facings must, of course, he fairlv 
porous, for they must not close up Lite 
pores of the mold. 

Makiitg the Mold 

Molds are made hi sarid from pat- 


terns which are the exact facsimile of 
tile article to be produced. They are 
slightly larger, in order to allow for 
the shrinkage of the metal on cooling 
and for any Inter inach mi tig that may 
be necessary. 7 ’ lie patterns art: pressed 
or buried lit the sand, and when re- 
moved leave their impression. Into this 
impression molten metal Es poured «nd 
allowed la coul. When it is removed il 
Vi 1 ill be found that it will be of the 
same all ap 0 as the mold, only 5 Earlier 
owing to shrinkage. This is allowed 
for in the pattern. 

While it is a gnu pie matter to press 
or bury a pattern into the sand, to re- 
move it presents some difficulties. In 
order to make this easier, molds are 
usually nsade in a box in two or mate 

sections, the former being 
tin; more uoLimUm for most 
types of work. 

The boxes in w 3 1 i c h 
the molds are niaile arc 
know r n as flasks. These 
00 [] slut of frames of wood 
Or metal, two such frames 
being required to make a 
mold. These boxes fit ac- 
curately together, and arc 
provided with pins to in- 
sure an exact fit when 
they are put together. The 
accuracy witli which these 
parts fit is of the greatest 
importance, as will be 
seen later. Any displace- 
ment of the parts will, produce inequali- 
ties oje tire surface and in the thickness 
of the Casting. 

Fig, 2 shows a simple type of two- 
part flask. The part, A, is lEu.t top, or 
cope; 1 $ is the bottom, or drag; tin; 
bars, C, arc provided to locate the two 
halves of Lin: box, ant! the ha Julies, K, 
are used t.o lift the boxes. 

Making the Oddside 

In making the mold, the cope is 
placed joint upwards Oil the be noil or 
floor and « trickled oLT roughly The 
patter]i is then embedded I n the sand 
up to the joint, whicEi Is usually some- 
what about the half-way lire. At this 
stage the cope Is used only to support 
the pattern while the drag is rammed 
and Lhc joint made. This support is 
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Fig. 2. 3 Impte type at two-part molding-bax, con- 
sisting of a hop r or cope r A, and a bottom, or drag, 
fl. Tbs bars C are provided to retain the sand ifl 
the ho*. The iv/a parrs are held in register by means 
of the pin D. Thu handles f: ore For purposes of 

handling. 


known as the odd side. 

The drag E$ now placed on the cope, 
and facing-sand sieved on to the un- 
covered part of the pallet!]. This sand 
is rammed evenly round the pattern, 
special care being taken to avoid bit- 
ting the latter with tin: rammer. Tins, 
apart from causing possible damage to 
the patter [], would be detrimental to 
the mold owing to uneven hardness oil 
the surface. 



Fig, 3- Types of rammers in general use 
in the foundry. A and B, two forms of 
pegging rammers used for general lem- 
ming; C, flat rammer used for fma‘ 
ramming. 


Ramming 

The object of tu mining the sand is 
to consolidate it, thereby preventing 
the cavity of the mold from being en- 
larged by the pressure of the meinl 
wltl lout making it ho bard as to ob- 
struct the free passage of air and gases 
escaping from the mold. The sand 
must be rammed evenly and to the 
same density all over, otherwise the 
metal may swell at the soft spots and 
produce a casting that is not true to 
pattern. Again, if any part of the face 
is rammed too hard, the gages may stay 


j n the metal and cause blow -holes in 
the casting. If hard ramming is neces- 
sary it mast be done not on the facing 
sand, but on the sand behind the fact, 
and the dangers arising from it pre- 
vented by the free use of the vent wire, 
for the harder the ramming the more 
tlie venting that will be necessary. Fig. 
3 shows three types of rammers in 
common use. 

When the facing sand round the ex- 
posed part of the pattern has been 
rammed, floor sand, or bade Eng Hand, 
is added to fill the drag to the lop. 
This is rammed up evenly all over 
and may he rammed somewhat harder 
than the sand on tbe face. 



Fig. 4. Trowels used in making maids, 
A s heart-shaped trowel; B. gate knife 
used for cutting gates and runners; C 
and D, two types of trowel UStd lor pur- 
poses of joining. 

The flask is then turned over, the 


cope being now on the top and the 
drag beneath it. The cope is lifted 
from the drag and the sand knocked 
out. The joint must now be carefully 
made and troweled smooth, great care 
being taken with the sand near the 
edge of the pattern. If is sometimes 
as well at tit Is stage to lift the pattern 
very slightly to make sure that it does 
not lift the sand a l the edges with it, 


U=c of Parting-Sand 

Parting-Hand is next dusted over the 
surface to prevent the two halves of 
the flask from sticking wEien thev arc 
nep a fated for the removal of the pat- 
tern. The Copt is replaced on the drag, 
and facing-sand riddled into it, as wag 
done in the case of the drag. When 
rammed, backing-sand is added as be- 
fore a Eid rammed up evenly all over, 

Tlie pattern is now completely bur- 
ied in the sand, but before Hie two 
halves of the flask are Separated for 
its removal } provision must be made 
for the free escape of gage- 1 ; and steam 
that will be generated when tbe hot 
metal comes into contact with the 
damp sand. The method of venting 
varies with the weight of the casting 
and the nature of the mold, small east- 
ings being frequently cast without any 
vents at all, whereas in very heavy 
ones numerous vents may be necessary. 

Venting 

Broadly speaking, venting consists 
of providing boles from the top of the 
flask to within about one -eighth of art 
inch of the mold-face. They are usu- 
ally made with some form of thin 
wire, which is pushed through the 
sand, and which, when withdrawn, 
leaves channels for the free passage of 
air and steam contained in, and gener- 
ated by t tllC contact of tElc hot metal 
with the mold, The need for careful 
venting ia due to several causes: the ex- 
pansion of the air contained in tbe 
pores of the mold, steam and gas 
caused by tile water vapor coming into 
contact with the hot metal, on the coal 
dust and other ingredients of which the 
sand mixture is formed. 

When the venting is completed, the 
cope and drag may he separated. This 
is a very delicate operation, and must 
he done with great care. If the joint 
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has been projjerly made it will be shrinks in Cooling, This Makes a better clamp, bolt^ or weight the two parts of 


found that, when the cope h lifted the 
pattern is left in the drag* from which 
it must d ow be removed. It may some- 
time a be found necessary before lift- 
ing: the pattern to loosen it by rapping 
it gently, Tina usually makes it sepa- 
rate cleaner and more easily, The op- 
oration of removing the pattern is 
known as drawing-. 

Cutting the Runner 

We now have the two separated 
halves of the flask each containing the 
impression of half of tlie pattern, but 
before tlie mold call be finally closed a 
rtnmerj yr channel for the metal, must 
lie cut through the cope to tEie mold. 
There are various means of doing this, 
perhaps tlie most common being by 
pushing a piece of thin tubing through 
the cope from the mold-face outwards. 

This removes tiic sand in much the 
same way as nil apple-corcr removes 
the core from an apple, In certain 
cases the runner is rammed up with 
the cope. This is done by inserting a 
piece of round stick into tEie cope w Eu 5 c 
the ramming is being done, and a f for- 
wards removing it when the parts of 
the box have been separated. 

Runners may be led directly into tlie 
mold, or they may be placed some dis- 
tance away and a channel cut from 
them to lEie mold at the most suitable 
spot. The channels from the runner to 
the mold arc known os cutei. The posi- 
tion of the runners and gates will be 
determined by the type of costing,, but 
as a general rule they arc so placed 
tEiat they ean be removed from the 
finished casting with the least amount 
of trouble. 

Risers 

On Rome molds risers are cut. These 
are provided for in exactly the satne 
way as the runners, and their purpose 
is to remove any dirt or slag formed by 
the oxidation of the metal from tlie 
mold. The racial when it is poured 
mns through l tie mold nod out through 
the riser, taking any dirt or sand with 
it. Risers > like runners, may be led off 
directly from tlie mold, or they may be 
connected witti it by gates. The metal 
contained in the riser serves as a 
feeder when the metal in the mold 


casting. Fig. £ illustrates a section 
through a mold showing both these 
channels. 



rLCJW-CFF 

GATS 


Fig., 5. SecJtpn through completed mold 
showing (lie runner, down which the metal 
is. poured, arid rha riser, which is provided 
to rid the mold of dirt etc. The channels cut 
from the runner into tlie mold and from the 
mold to !be riser arc known re spec lively as 
rn-gafes and flaw-of! gates. 

In order that the metal may be 
poured easily down the runner, a run- 
ner cup or basin is cut either directly 
into the sand in the top of the cope or 
in a separate box used for Lhc purpose. 
This acts as a funnel into which the 
metal is poured, and provides ior a 
constant flow of metal to the mold. A 
section through such a cup AS illus- 
trated in Fig. ti- 
lt should be noted that, if molds arc 
not east immediately they arc closed, 
suiue form of covering should be placed 
over tlie runners and risers to prevent 
any sand or other j tin ter in l from find- 
ing its way into the mold via these 
channels. This would obviously be det- 
rimental to the casting. 



Fig. b. Section througE* runner c up, or 
5 a nd funnel, through which the metal Is 

poured in Id tbe runner, 1 3 may be made 
in a separate box or hollowed out in the 
sand of the cope. 

When the mold lias been closed it is 
ready for casting, but' before the ac- 
tual pouring is do no it is necessary to 


the flask together, so tEiat they cannot 
be forced apart by the pressure cre- 
ated by tlie head of metal in the run- 
ners and risers. This may be consider- 
able, and in big castings may run into 
tuns, Should the mold lift), the metal 
will escape through the joint and ruin 
the Casting. Another result might be 

that Che casting would be thicker mid not 
true Lo pattern. Fig 7 Illustrates the 
general arrangement of a mold ready for 
ousting, with run tier- cups and weights, in 
position. 

Corsi 

The mold described above is of the 
simplest form, producing merely a solid 
piece of metal. Many castings are more 
complicated and have hollow portions, 
sometimes of very intricate design. The 
water-jacket of an internal-cam bust ior, 
engine is a good example. Whether simple 
or intricate the hollow portions are made 
l>v inserting cores iiuo the mold to 
form the exact shape of the hollow part of 
the casting. These cores are made of 
sand. It stands to reason that damp sand 
molded itllo any particular shape would 
not possess sufficient strength to be 
handled easily. The cores arc. therefore, 
frequently reinforced, and special 
binders arc added, as already described, 
which, baked, give additional strength. 

Coro- Boxes 

Cores are mode in boxes. 

These are somewhat similar 
lu l ho flask in principle, but 
are usually made from solid 
wood. They arc made in two 
or more purls info which itie 
sand is rammed. The core- 
box is in fuel a mold, and l he 
process of making a core is 
ihe exact reverse of that 
entailed Lit making a mold. 

After ramming the sand 
into the core- box, the two 
halves it re sepurted 

on (I the c:urf: is turned util. It is then 
placed in oven ami baked, after 
which it in ready to be placed in the 
mold. Fig. S shows a simple core-box 
together with the core tEiat Eius been 
made in it. 

The cares rest in the mold in re- 
cesses especially made for the purpose. 
T Ei esc recesses are added to the pat- 
tern in the form of projections known 
an core -prints. Fig. f) illustrates u slat- 
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Fig. 7 , Genera! arrangement of a mold after ft has 
been cosed and is ready tor casting, ft Is provided 
with two runners and two risers, and Ihe two parts 
of the flask are cohered together la prevent ibem 
becoming separated by [lie head qf mefaJ in runners 
oiid risers* On many jobs weights pm used in place 

of the carters. 



Fig. 3 . Lefi, simple cqru-hgx; made in two partly used 
for the production of cylindrical cores. Right, core 
os it would appear when removed from the box. 
Note fhe central vent. 


Cods 


The first requirement of a good pat- 


pie pattern with core- prints and a Iso I he 
in i press ion left by these prints in ;l sanri- 
niold. 

Venting of Cores 

A Lt hough co re s a re | ho ron g li ly d rie d n u l 
tn an oven before being placed in the 
mold, it is slit! necessary to piwide 
means oi esea pc for lEsc gpstrs generated 
when the metal Comes into contact with 
[hem. Venting is oT extreme importance 
so far ns Hie core is concerned, fen' the 
larger pari of j( is 

often entirely surrounded by metal, 
and any gas fading to get away 

through the vents will stay in the 
metal, thus causing blow-holes. 

A core is vented in a similar ma liner 
to a mold — that is tn say, It is pro- 
vided with channels through which the 
gases escape. These are made in the 
core an its green, or damp, state by 
pushing a wire through the center. 
Where the core is not straight, string 
is frequently rammed op in the hoi 
with the core and removed when the 
core is completed, but before it has 
been removed from the box. 

Use of Wax Siring 

It is essentia] that molten metal can- 
not fmd its way into these vents and 


Strictly speaking, a core 
is anv portion uf a mold 
will cli produces a hole 
through or a hollow in :i 
casting, and although most 
cores are made entirely 
separate from the mold, 
hollow parts in a casting 
are often produced by up- 
standing parts left in the 
maid when Ihe pattern is 

drawn. These proje cling 
portions I'nllil] [he lurid inns 
of eiUT'-S, u rid ore known os 
cuds. 

Where large cods arc loft bcliind in 
tEie mold when the pattern is drawn 
they may have to be reinforced with 
wires to prevent them breaking away. 

It is usually desirable to arrange 
the mold in such a way that the cod is 
left in the drug, Tills ia done for the 
simple reason that it is obviously eas- 
ier and safer to draw the pattern up- 
ward from the cod than Le draw the 
cod away from the pattern in the cope. 
In machine molding, dealt with later 
on, turn-over machines arc used in 
cases where largo Cods have to be 
drawn. 

Patterns 


tcrji is that it should be removed from 
the sand without disturbing the mold. 
To achieve this the faces arc tapered 
slightly * the taper in use being gen- 
erally nh out. y s in, to the foot. When 
the shape of the pattern is such that 
the taper will not work, as in a pattern 
that is wider at the bottom than at the 
top, then loose pieces or cores are used 
to meet the particular ease- These 
loose pieces are fixed to tEie pattern by 
means of pins, which are removed as 
soon as the .5.1 nj linn been rammed 
round the loose piece to hold if in posi- 
tion in the mold, 

l.ooso Pieces 

When the pattern is drawn, the 
loose pieces arc left behind in the sand 
and drawn out into the cavity left in 
the mold by the removal of the pat- 
tern. See Tig. 3 0. 

Generally speaking, patterns arc 
made of wood, but where very large 
numbers of molds have to be made 
from a single pattern, as in the ease of 
mass-production jobs, metal patterns 
ars liarid. These have a highly polished, 
surface to make them draw easily. 


block them, up, as this might result in 
tEie bursting of the core* owing to the 
fact that the gases have no f roc means 
of escape. 

With very intricate cores tEie vent- 
ing is frequently done by means of wax- 
r.'(]±ned firing. The wax melts when liie 
core is in the drying oven, and when it is 
removed the strings can easily by pulled 
out, 


A pattern is n facsimile of the cast- 
ing to be produced, and its manufac- 
ture Call# for a very high degree of 
skill on the part of tEie patter il-u Laker, 
as well as !L sound knowledge of 
foundry practice. The pattern-iD&ker 
decides the manner in which tEie cast- 
ing is to be molded and where the 
joints are to be tjuadc in the mold. 


Coro-Ooxcs 

Core-boxes and patterns are some- 
times made together in one piece, the 
pattern being made in two parts and 
hoi lowed out inside to form t b-a core- 
Ejux, These dual-purpose pa Items, 
however, are only used in small types 
of work and never in repetitive job#. 
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Frg. 9. Above, simple pattern wifh core-prints. The 
cptq fits into ond is slip ported by the fm pres sic ns 
left in the send by these prints. Below, impression 
left by the pattern. 

Care of Patterns 


SKEWER 



Fig. 10. Where patterns must be of such a shape that 
they cannot be drawn -from the sand awing to projec- 
t ions., loose pieces are employed to get over the diffi- 
culty, These are delochoble from ihe pattern and 
drawn separately after the pattern has been token 
from the mold. Left, pattern showing loose pieces; 
right,- ihe loose pieces being removed from the mold 
by means of a skewer. 


Patterns an; expensive tn make, and 
should be handled carefully if they are 
to bo m ail] tallied in good condition. 
They must be stored in a properly ven- 
tilated budding where the temperature 
is even, otherwise they may warp and 
become unserviceable, 

It is best to number each pattern, 
together with its loose pieces, if any, 
and core -boxes, store them in n rack 
w i til the number pa it] ted on the out- 
side, Jn this way much time may be 
saved in finding the pattern when it 
is wanted- When patterns come from 
tlie pattern-maker they have a smooth 
surface- Frequent Use in Uic foundry 
iv Lit , in time, tend to roughen them, so 
it is desirable that they should be 
looked over periodically and treated, 
if necessary, with applications of v ar- 
id sh or shellac. 

Other Types of Molds 

Very heavy Castings* or [-a stings of 
a considerable depth or area, may be 
molded in the foundry floor. In such 
cases the Hoot itself acts as the drag, 
and this may be covered with a cope, 
or the mold may he east open. Open 
caTid castings usually have a very 
rough surface, and only castings in 
which this is not important are made 
pi this way, 

It stands to reason that when mold- 
ing patterns in the sand of the foundry 


floor* the lower faces of the mold 
which are formed underneath the pat- 
tern cannot be easily rammed* for, un- 
like molds made: in a box, there is no 
means of providing an oddside. 

Preparing the &&d 

In making a bedded -in mold a 
smooth surface is first made on the 

sand and the level care- 
fully checked, TEic sand 
is then dug up anil 
loosened to a sufficient 
depth and the pattern 
beaten into it with heavy 
wooden mallets. The pat- 
tern is then removed and 
an inch or twm of facing 
sand riddled into ttlfl im- 
pression, The pattern is 
then replaced and beaten 

flow n again. The sand 
round tfic pattern ii then 
thoroughly packed with 
the rammer* after which 
it is smoothed off and the 
joint face made ready to 
receive iEie cope. Far ting- 
sand is then dusted over 
the joint and the cope 
rammed lip in the normal 
manner- The mold is then 
opened, the pattern removed* and run- 
ners and risers cut as for box-molds. 

Bedded-in molds have to be made 


with great care, for it is a difficult mat- 
ter to make the lower half of the mold 
of even density all over. They call for 
Considerable skill yn t(]c part yf the 
mo filer* because if the sand is of un- 
equal density, the metal is liable to 
swell over the softer portions and pro- 
duce castings that are not true to pat- 
tern, The lower half of a bedded-m 
mold is difficult to vent* and conse- 
quently ttie best type of sand for use 
with this work is, one which possesses 
a large proportion of sharp sand of a 
free-venting type. Cinders or other 
such loose material arc sometimes 
placed beneath the mold. 

Loam Molds 

Where a mold has tin be modeled to 
the required shape without the Use of 
a pattern or with patterns only of .such 
portions as depart from the general 
■sectional form, some sort of plastic 
material, possessing considerable ad- 
hesiveness, must be used- Clayey sand, 
or loam., ts used for molds of this type. 
The wet loam is daubed on to brick 
supports built up in the rough shape 
of ibr mold, ami, in addition* iron 
plates and supports arc used to give; it 
sufficient strength and rigidity to stand 
up to tlie weight of the metal when 
poured. The mold is thoroughly dried 
before pouring takes place. 

The apparatus used in the produc- 
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Fig, 11, Loam mold in plan and section. These molds are built up from loam, of 
clayey sand on a skeleton structure and modeled to the required shape by means 
of striking -boards, Usually very large molds, where the cost of a complete pattern 
would be prohibitive, are rnado in this way. They are l ha roughly dried out before 
pouring begins. The Sellers indicate. A, striking -bar; S, striking -board? C, socket for 
striking -bar; D f bricks forming ske felon of mold, 

be rein forced an the underside hy 


tion of these melds is simple, and con- 
sists of spindle bars, striking-boards, 
and the like, wiiicli arc Ustd l n shaping 

the mold The making, ol 
loom molds tolls fui' great 
skill 

Mo! [Is of tills t ypre 1 ui'e 
generally used only Jor very 
heavy castings ur in eases 
where Hie cost of the pattern 
lor u single mold would be 
prohibitive Fig H shows 
plan ejIKI sectional views of a 
loom mold in course of 
ton strut! ion. A is the 
Striking- bur. E3 the slriking- 
board, C socket for striking- 
bur, and D the loam- bricks 
I urn ling Lite skeleton ol the 
mold, 

We have ex plained earlier 
in this chapter that an 
oddside is the support upon 
will eh the pattern stands 
while the drag is being 
rammed up. and shown how 
this may be made in the cope, 
the siind being knocked out 
after 

the drug lias been rammed. 

Sometimes, however, false odds ides 
.■ire used to save the time and trouble 
in' vylved in having to make a fresh 
sand od diode for each mold. 

False Otldsldes 

These false oddsides may be made of 
several substances. They may by of 
clayey sand blackened or painted on the 
Surface, or of plaster of Paris. The tatter 
substance is perhaps the more sui sable, 
as it will stand! up longer against wear and 
is less likely to become chipped or 
damaged. These uddsides tie not Jorm 
part of the mold, but only si-SSisi in Hie 
molding operations 

blaster odds ides may be made as fol- 
lows. A drag Is filled with sand and 
s trickled off. The pattern is then bed- 
ded in up to the joint fi oft the sand 
carefully sleeked, A cope is then put 
Oil top of the drag, and graphite or 
some similar substance dusted over the 
pattern to prevent the plaster from 

adhering to it. A suitable mi store of 
pi aster inav now be poured in to cover 
the pattern, Jt need nut (ill the Ik**, be- 
ing poured only to a depth which is 
sufficient to withstand ramming. 

When the plaster has set, the cope 
mav be removed, when it will be found 

T 1 

th at a plaster impression of one half 
pf tiie pattorii lias been left. This may 


means of wooden $Lnjis t if necessary. 

When making a mold by this means, 
the pattern is first placed En the odd- 
side, and the drag put on top and 
rammed up. The hoses ore. then turned 
over «iid the odd aide removed. If only 
one false oddside is used, t.lic second 
half of the pattern 5s rammed up in 
the usual wov. 

Use of Two Oddsides 

Frequently two false odds ides sre 
used in ti] ailing a single mold — one for 
each half, This considerably reduces 
the molding time, especially in the 
making of the joints. 


Jt will be realised, when the follow- 
ing section on plate molding Iljls been 
studied. If] a l false, oddsidcs very much 
resemble pattern plates in their appli- 
cation. Fig. 1 £ shows a section through 
a false oddside showing the drag 
rammed up, 

Male Molding 

Much time cun be saved in the mak- 
ing of molds if the pattern is divided 
in half across the parting and -mounted 
m halves on two plates with pa r Filled 
sides of the sfum: shape as the porting. 

The use of plates enables the moldcr 
to handle the patterns rapidly and 
■with certainty, for ha is relieved of the 
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task of the joint between tli-c 

two parts of tin- mold. the plate pro- 
viding iLs own joint when the flask is 
rammed up. In addition, the patterns 
can he drawn quickly^ as the plate 
overlaps the side of the box, and the 
pins which hold it in position act as 
guides during the drawing operation. 
Provided the patterns are satisfactory, 
practical) v no mending up of the mold 
is necessary. 

Pattern plates are generally made 
of wood or metal, and the patterns 
in av he mounted in halves cither on 
both si ties of a single plate or on one 
side of two plates. Fig- 13 shows a 
plate with half a pattern on each side 
in plan and section. 

The sequence of operations entailed 
in making a mold from such a plate 
arc as follow” The plate is placed on 
the cope and the drag on Lop of the 
plate, Facing-sand iff sieved in and 
rammed up, and backing-sand added 
to fill the box, and the sand strieklcd 
off. The flask is neat turned over and 
the cope rammed up in the same man- 
ner, The cope is then lifted off and the 
pattern or patterns on the plate drawn 
by lifting the plate off the drag. 

Provision of Gates 

Where a number of patterns arc 
mounted on One plate, the gates — i.e. 
the channels from the runner to the 
molds — are allowed for oil the pattern 
plate and made as part of the mold. 
These arc shown in Fig, 13, Runners 
and risers are now cut. and runner cup 
added, The mold is then finished and 
ready to be closed, weighted, and cast. 


STRUTTING 

TO 

REINFORCE 
ODD SIDE 



PLASTER 

ODD5EDE 


Fig. 12, Section ihrough plaster odcblde, showing 
the drag rammed up. The use of a false oddside 
saves considerable time, as it obviates the necessity 
of making a new oddRide far each mold. When 
making the oddside the plaster need not fill the 
bo*.,, but need only be sufficiently tliick to withstand 

ramming. 


Metal patterns are frequent- 
ly used in plate* molding where 
Large numbers of molds are 
required from one plate. They 
arc highly burnished to 
facilitate thawing, 

Si ngle- 5 i elect pa l E ern -plates 
arc used cliici ly in conjunction 
w it h mold i ng- mi ic hi ties. T h e 
halves of the pntlern must be 
very carefully positioned so 
Chnl w he n l tic wo h a I v os of t he 
flask come together Ehe two 
halves of l he mold register 
exactly. 

Use of Snap-Flasks 

Snap-flasks are flasks which 
are hinged at one corner so 
tSinl they can he opened and (he 




Fl0. 13. Plan and iedional views of a dooblt-pallerr plate an which several pat* 
terns are mounted. The gates into each mold are allowed for in the pattern. 


Fig. 14. By using a snap-flask sudi as that 
shown, 10ft J considerable saving in flailcs 
nay be effected. When the maid is com- 
pleted 1 he floik is opened and the maid re- 
moved, Tiie main ports shown are: A , Sacking 
device.: B,. hinges; C, pins to hold ports in 
register; p T s'- i d e to lake pins; E, grooves to 
retain, sand in flask. 


mulct removed. Molds are 
mack- in these flasks, bul nol 
eusl m them, and ihoii' Lise m 
loundries engaged in repeti- 
tive work effects a great 
saving in flasks, which are 
very expensive. Molds are 
made in snap- 

ilasks in precisely the same way as in 
ordinary ones- Fig, H shows a typical 
snnp-flasL with a locking dev tee A. It 
is hinged at 1 i, and the two parts art 
JjcJd in register by the pms C. These 
arc triangular in section and fit into a 
movable slide D, The grooves E are 
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provided for the retention of the sand 
in the flask. Snap-flasks are largelv 
i ] fk l [] iit connection w i Hi the molding of 
patterns from pinto*. 

Me chi no Molding 

In recent years the U3C of mokling- 
m.-iL-lunes has become the accepted 
men, a $ of producing castings Lis very 
large quantities. Tim n m Id in c- machine 
performs two important functions — Lt 
rmins the mold and draws the pattens. 
an specialised ki tow i edge or skill be- 
jug required on the part of t3m oper- 
ator. There arc many types of machine 
in use— manually operated, hydraulic, 
pneumatic and electric. 

These again can be sub-divided into 
two main types: straight-draw and 
turn-over. 

The straight-draw machine Lifts the 
mold away from the pattern, whereas 
the turn over, as its name implies, 
turns the mold over before drawing 
and draws the pattern away from the 
mold. The former is used where there 
is no weight of sand in the form of 
cods adhering to the face of the mold. 

The turn-over mud sine is used where 
heavy sand projections make Lt Impos- 
sible for the mold to he drawn upward 
from the pattern. A mold with such a 
projection can be seen on .Lie table of 
the machine illustrated In Fig. 20 lb 
We will now deal with these types of 
machine In turn. 

Hand-Operated Machines 

Hand machines are usually of simple 
design and area, us a rule, only 
employed in Uu manufacture of l ho 
smaller types of callings. In sonic 
cases they consist only of a lublt with 
an attachment fur drawing l ho pattern, 
tlse mold being rammed by hand as 
with floor work. On other machines the 
ramming is done by a squeezing 
device, The pressure being obtained by 
mechanical leverage uf some form or 
ill lie i- Ali example oi a lim'd- squeeze 
St might -dawn machine is illustrated in 
Fig. 15. 

Siraigbf-I>rctw Machine 

The pa to m is list'd to the table, A. 
-,nd the flask is placed over the pin tern 
and lilted with sand. It is then roughly 



rammed round live edges yt the Husk, 
usually wtUi Llic bundle uJ ii shovel. The 
squeeze head. Ibis then swung over the 
mold in Use position shown in Fig. 15, 
and Use lever, C. is pulled forward, 
applying the pressure through a crank 
lo the ram, D. This causes the squeeze 
head. Ek lo descend and pack the sand 
m Hie flask The arm is then filled by- 
re turning l fie level’, and lire head 
swung clear ul 1 he snuolsme. The 
handle. K. is then moved from lelt to 
rig hi. and through a crank raises the 
four pins. F. These are so adjusted as to 
register with tile loin' comers of the 
box, and thus, when the pins 
are rnAed, the box is lifted 
from the pattern. During the 
drawing process it is eus- H 
tomarv to rap the pattern 1 


The mold hr then lilted 
from the pins -md the 1 attar 
returned lo their original 
position by moving the lever, 
E. from right ty left. Tins 
completes the cycle of Opera- 
tions, and the machine A 
ready to receive thy next 
flask. 




Use of Two Machines 

It E-h often the practice to 
emplov two nui chines itl the 
prodnctiion <4 a single mold, 
half being made on one nia- 
cin tie and half Oti the other. 
It follows, therefore, that 
considerable care must be 
taken by the pattern maker 
isi mounting Else patterns ac- 
curate Jy, so that when the 
molding-boxes are mated the 
two halves of the tuohl will 
register exactly. A turn-over 
machine will very often work 
in conjunction with a 
Straight-draw if one half of 
the mold has a cod that is 
difficult to draw and the 
other has not 


FEjj. 15. Hand-operated slraight-draw molding 
machine, Thn pattern fs fixed lo She iable A and 
the flask placed over jt and filled with sand, it is 
then roughly rammed round the ad pcs of the- box. 
The squeeze head is then swung over into the 
position shown above, and the lever C pulled for- 
ward, This operates ihe squeeze through the ram 
and squeezes the mold. The pattern is drawn 
by the four pins It which rise when the handle E is 
moved from left to right. The weight of the box 
on th& plus is counterbalanced by the weight G. 

Assuming that cadi opera- 
tor works at approximately 
the same speed, Lite molds 

may be closed as soon ys they 
have been removed from the 
mu chine, hud the runners 
Cut. is tid Liny cores ins cried. 

It is often the pry dice, 
particularly where there are 
a large number of cores to 
set. to eni ploy a t hi rtl man to 
do the coring and closing up 
of the molds. 
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Hand Turn-Over Machine's 


The pattern on this lype of 
machine is fixed to the my in 
table, A (Fig. i&) The 
method of ramming ami 
squeezing is precisely the 


Fig, 16. The torn’ over machine, shown above, dif- 


fers from the slraight-draw in that it draws the 
mold away from the pattern in a downward direc- 


tion. It is used mainly where the mold coniairis 
large sand p rejects rts r or cods. The partem is fixed 
to the main table A and the box placed over it. 
The method of ramming and squeezing is exactly 
the same as with the straight-draw machine (Fig, 


15). After squeezing, the flask is damped ro the 
table by msans of the pin? fl, and the table turned 
over through ISO deg, and lacked in position by 


the sc row C. The draw- fa bio D is raised by the 


lever £ So support the underside of the flask, when 


Po we r-C p era l od 
Mkichines 

The Jits l machines to be dealt with 
are those operated Ivy power* the sim- 
plest form of 'which is the squccze- 
ii] a e: bine. These differ from the hand- 
machines only in that the squeezing 
operation and the pattern draw are 
worked by power, hydraulic., pneu- 
matic, and electrically driven machines 
being the roost iikuhI. 

A popular type of power -machine is 
the pneumatic, or com pressed air type. 
Its popularity arises front the fact 
that it covers a very much wider range 
of molds than the others, and in addi- 
tion can successfully handle many 
types of mold that cannot be made on 
the other machines. 

Advantages of A Er-Ma chinos 

The main advantage the air-machine 
possesses over its competitors is the 
fact that it docs not rely for ramming 
on direct squeezing pressure only but 
has a shaking device* usually termed 
tEie jolt which enables any depth of 
sand to lie rammed, whereas with plain 
squee se-maei lines there is a definite 
limit to the depth of sand that can be 
rammed. Furthermore, n very much 
more uniform ramming density Es ob- 
tained when a jolt is employed, result- 
ing in considerable improvement in 
the quality of the castings. 

Pneumatic &lrd i(fht-DFH W 

Both straight- draw and turn-over 
machines may be power-operated, and 
we will first of all describe a pneu- 
matic straight-draw machine as illus- 
trated iu Fig, 17. This machine has 
* table* A* to which the pattern- plate in 
fixed. The flask is placed over the pat- 
tern in the usual manner* and the lever* 


tilt; table. The lever, B* is 
now moved to the draw posi- 
tion* which causes the four 
pins, F* to rise and lift the 
mold from the pattern in 
exactly the game way as in 
the ease of the manual 
type. 

During the first part of 
tEie draw the pins ris ft slowly* 
and gradually increase in 
speed as the mold gets clear 
of the pattern. While tEie 
drawing operation is in 
progress the table ia auto- 
matically shaken by a vibra- 
tor beneath it. This replaces 
the Tapping of the pattern- 
plate in the manual machines 
and insures an easy and clean 
drawing action* The mold is 
removed from the pins and 
the draw-lever returned to 
neutral. That completes the 
cycle of operations. 

How the Air-Machine 

Works 

A very brief description 
of the internal construction 
of this machine tv ill glee the 
reader a clearer understand- 
ing of its met] ic d of work- 
Ing. 

Tig. 1 S is a sectional draw- 
ing of the body of tEie ma- 
chine illustrated in I'ig* 17, 
TEie main cylinder is cast 
with the frame. A, This ia ac- 
curately machined and 
ground to take the squecic- 
pUton* li. This piston is 
bored out in the center with 
a similar cylinder in which 
moves another piston, C. TEie 
piston* C, Is fixed to the 


the clamps are released and 

ered uwuy. 

SiUtte us with the straight- 
draw machine just describ- 
ed After squeezing, the flask 
is clamped lo the table by 
means of the pins, B, and the 
1U bi e tu rued E h run g h i SGd eg . 
The table is locked in position 
after being turned over by 
the screw, C. 

The draw-table. D. is next 
raised by lifting the (ever E 
until it supports the under- 


I ho draw-iablc low- 

side of the flask, when l lie 
chimps B are releaed and l be 
mold drawn away from the 
pa Hern in a downward 
direction by lowering the 
lever. L' , During this 
operation l he pattern plate is 
rapped with j mallet as 
before. The mold is lifted 
from the draw- table and tEie 
main table turned back 
again tu its norma! position 
ready for the next job. 


B, moved to the jolt position. This 
causes the table to rise and full rap- 
idly a ad has the effect of ramming the 
sand in the flask. While the table is in 
motion the sand is shoveled into the 
flask* -usd when it is full the erne, C, is- 
swung into position above the flask and 
tEie lever, D* depressed. This operates 
the squeeze-piston* which lifts the ta- 
ble and squeezes tEie roold against tlic 
pressor-plate, F. TEie squeeze-lever, 
D, is then returned to its original posi- 
tion and the anil* C* swung clear uf 
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Fig. 17 + Pneumatic straight-draw molding ma- 
chine. Besides performing [he squeezing and pat- 
tern-drawing automatically,. this machine possesses 
two features net included in ihc hand-operated 
type. These ora the jolting device, for ramming 
the sand, and the vibrator, which assists |n draw- 
ing the pattern tlenitEy. The main features are 
shown above t A, the pattern table; &, lever for 
operating the jolt; C squeeze-head arm; f>, lever 
for aperaling squeeze; £, presser-plafe; F r pins for 

lifting box. 


The draw -rods that lift the mold 
from the pattern operate through two 
iodide*, T’, which are attached to and 
coupled together through a bridge., G, 
This is in turn fisitd to a solid p Eaton, 
Hj the whole being housed in the cas- 


Fig. IS, Sectional drowing of pneumatic straight-draw machine, showing details 
of the operations. A , frame containing main cylinder; B, squeeze piston; C, table 
piston; D, table; £, job anvil; F, draw-rod guides; G, bridge coupling draw-rods; H, 
draw-piston'; J, easing; K, ail reservoir; L, draw cylinder; ground level. 


table, 1>, w I Licit ii; its normal position, 
rests on the anvil, E. 

The Joll-Cylmder 

When air is admitted L n l l> the jult- 
cylmder, tin; jolt-piston rises about 
iy 2 itj.j in which position it uncovers 
mi exhaust port which iillows both pis- 
ton and table to fall, the table hitting 
the anvil, £, with a sharp blow, This 


up-and-down movement af the table 
continues throughout the jolting proc- 
ess at approximately three hundred 
strokes a minute. 

When the squeeze pressure is ap- 
plied to the main piston, B, the table 
mid jolt-piston are lifted upward and 
the flask on the table pressed against 
the squeeze-plate, the table-pressure on 
the small machine illustrated amount- 
ing to about three tons. 


ing, J, 

The reservoir, K. is filled with oil, 
and when the pattern draw -valve is 
moved, air pressure is applied to this 
reservoir, forcing the air down the 
channels silualcd immediately below 
and allowing It to enter the chamber, 
I.. This causes the piston to rise, thus 
effecting the draw'. 

The pneumatic tom -over machine h 
Illustrated in Fig- IS- The method of 
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Ffg. 1 9. Pneumark rurn-ovor molding rna ch fne r showing pattern fixed on table. 
The niefhod of nperalion Is, similar to the straight-draw, but the machine is fumed 
over before the pattern is drawn, A, lever operating i urn-over; B, shaft on which 
machine rotates; C, mein housing; p, housing cover; squeeze-plate. 
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operation i& similar U> t E izlI- described 
for the straight-draw machine in so far 
as tine jolting and squeezing of the 
mold are concerned. After the squeeze 
pressure lias been applied, the lever, 
A, is moved, which causes the machine 
to rotate through 180 deg, about tin: 
shaft which is coupled to the column 
at B. 

The machine is then in the position 
illustrated in Fig. l /0. The lever, IF is 
depressed, causing the table and the 
pattern, C, to rise and leave the mold, 
D, on the squeeze -plate, E, The mold 
is then taken oft the machine. 

The lever. A, is then moved back to 
the neutral position, causing the ma- 
chine to turn back. 

The construction of the machine _^o 
fai as the jolt and squeeze arc con- 
cerned is identical with that of the 
straight-draw illustrated in Figs. L? 
and J fj 

Tum-Over Mechanism 

The turn-over mechanism consists of 
a shaft rUnOiniT through the main hous- 
ing, C (Fig. ii>). This shaft is coupled 
to the Column :tt IF A sprocket-wheel 
is keyed to the shaft under the cover, 
T), over which passes a chain connected, 
to two pistons situated in the lower 
part of the housing. The turn-over 
valve merely allows the air to pass 
from one cylinder into the ether, thus 
rotating the sprocket and causing the 
m/tchmc tfl revolve, 

Hoppers and Conveyors 

Molding machines, and particularly 
tlmsc of Lite power-operated type, turn 
out molds a! a considerable speed, and 
it is frequently the practice in large 
foundries to employ hoppers to keep 
the machines supplied with saud. These 
hoppers art placed over the table and 
filled by means of conveyors at a speed 
proportionate to the speed of the ma- 
chine. In such foundries other convey- 
ors arc usually used to carry away the 
finished molds from the machine to hr: 
cast. It need scarcely be added that in 
such cases continuous pouring is al- 
ways employed. 

Machines for Multiple Mcdd$ 

The use of molding machines in 


small foundries frequently causes dif- 
ficulties through lack of sufficient floor 
space, for even if the molding machines 
them selves do not occupy a great deal 
of room, considerable space is neces- 
sary for the finished molds ami the 
many empty flasks. 

This problem, which arises through 
the speed with which the machines 
turn out the molds, is sometimes solved 
|>v multiple molding. Machines are 
used which are capable of making two 
half molds in a single hulf-flask. The 
flasks arc $ lacked one oat top of the 
other, a complete mold being formed 
at each joint j and the whole stack is 
poured through a single runner, gates 
being provided foe each mold. All the 
runners are made under at the top 
tlian the bottom, so that when pouring 


begins the metal will fill the bottom 
box best, the boxes above being filled 
in turn as the metal rises. Reference 
to Fig. 21 will make this point clear. 
Machines used for multiple molds 
sometimes consist of a pattern plate, 
with one half of the pattern on iit, and 
a squeeze head winch carries the other 
half of the pattern. The half-llask is 
placed on the pattern plate, a sand- 
frame placed on it, and filled with 
sand. The presSCf head Is then brought 
over the half -flask and the mold 
squeezed in the usual manner. A balf- 
Tnold is thus made on both sides of 
the half-flask at one operation. Only 
comparatively small eastings are made 
in chin way, for it is doubtful whether 
the quantity of sand required to fill a 
large half-flask could be satisfactorily 
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Fig. 20. Pneumatic machine fn turned-over posilian, showing the mold after the 
pqtfffrn has been drawn. A, turn-over lever; B, draw-lever; C, pattern; D, maid; E, 
squeeze- plate. The moEd shown affords a goad illustration nf the use of the turn- 
over machine, for it would be difficult to draw the projection, or -cod, upward from 
the pastern without il becoming separated from the parent mold. 


rammed to stand any real weight of 
metal. 

Machine-Molded Gears 

Machine- 1 ; are largely employed for 
molding all kinds of spur, worm, bevel, 
miter, and helical gears, complete 
patterns for which would, cost a con- 
siderable #imi» The patterns in use on 
such machines consist only of a single 
tooth-space or short segment of tike pe- 
riphery known aw the tooth -bloc: k (see 
Fig. 22), This block is attached to a 
bracket on the machine as shown in 
Fig. 23. .E 5 v repeating the mold of Lin: 
tooth-block tiie required mi tuber of 
times molds may be made for gears 
of any diameter. Core boxes are em- 
ployed for molding the arms. 

Details of the Machine 

The mold is made in a circular mold- 
ing-box which is carried on the revolt 


Eng table of the machine as shown at 
A, Fig, 23- The table is revolved by 
means of the handle, 13, which, through 
a bevel gear, C, turns one of the two 
parallel horizontal shafts under the 
table. At the other end of this shaft is 
a change-gear, E, on flu: other shaft. 
The latter carries the worm, I', in the 
center* which actuates the dividing- 
gear, G, attached to the under -side 
of the table. 

By tins means the table can be 
turned through any required fraction 
of the circumference of a circle with 
great accuracy* thereby repeating the 
mold of tlie tooth -block. It stands to 
reason that for each tooth the table 
must turn through an angle of 3 GO* 

£ 

where x — the number of teeth in the 
wheel. The method of regulation is by 
means of change-gears, and is similar 
to the method adopted in a thrcacl-cut- 


fig. 22. Tooth-blocks used far melding 
gears. They consist of □ short segment 
of the periphery of the gear to be 
molded, 

ting lathe and explained in Chapter -t. 
The tooth-block, H, is attached to 
the lower end of the carrier, I, which 


GUNNER 
IN-CATE I 


MOtDJNG FLASKS 
TOGETHER 


Fig. 21. Special machines are sometimes 
employed which mold two halves of a 
mold, half on each side of a half bow. 
The boxes are then stacked on each 
oilier, a complete mold being formed 
or each joint, anti the slock is poured 
through u single runner. The diagram, 
lElosIrales the principle of this system. 
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Ff[j r 23. Main features of a gear-molding machine, A, revolving table; fk handle 
for revolving Sable; C bevel gear; D and £;, change-gears; F, worm; G, dividing- 
gear; H, tooth-block? i courier; J. guides? K, weight; L, turning- ban die. 


slides in the guides, d, and is counter- 
balanced by the weight, K, 15 y turning 
the handle, L, the carrier may hi: 
racked up and down to any desired 
height. 

The gear is molded by placing the 
bo.t on the machine- table ami prepar- 
ing a bed with a striking-hoard which 
fits on to a central] spindle in thc-table. 
This is shown in l ? ig. 34, A being equal 
in depth to the depth n f the face of the 
gear. The bottom edge, 55, strikes the 
body and the top edge, C, the joint of 
tin; mold. The spindle and striking- 
board are then removed, and the tooth- 
block, having been screwed to the car- 
rier, is set to the correct radios and 
lowered until its face bears on the 
Sand- bed. 

Facing-sand E$ nc^t rammed be- 
tween the teeth yd thy block, and if the 
wail of the bed is sloping, as would be 
the case- if it were made with the 
striking-board in Fig. 2t, the slope is 


also filled up. The ramming should be 
done with a small wooden pegging 
rammer to avoid damaging the pattern. 
A flat rammer is used for the top, and 
the joint scraped and sleeked w ith ii 
trowel. The teeth are vented and the 
pattern is Lifted clear of Lhe mold. 
Gentle rapping during IE fling noil help 
the pattern to come away cleanly. The 
table is ' ihen revolved through one 
space, lowbred into position* and the 
operation reposted until the circle is 
complete. 

As the tootli-block molds a ring of 
teeth only, the interiors of the gears 
have to be formed with cores. These 
ore marie in core-bouts and pot into 
the mold before it [a closed. 

Staking Jhs Cope 

Copes for flat gears may be rammed 
up on u flat surface, but Copes for 
bevel gears or gears that are not flat 



Fig. 24. Striking-board used to prepare 
the bed for molding gears. A f depth of 
face of gear? fl, bottom edge of board 
that sirikes the bed; C* fop edge of 
board tbal strikes the mold -faint. 



Fig. 25. Striking -board used for striking 
a cope direct. 



Fig. 26. When a cope is rammed up in 
a reverse mold a sand-bed is made and 
struck to the required shape by means 
of a suitable striking -board such as that 
shown above, 

may be made by means of a striking- 
board cur rammed up in a reverse mold. 
Copes made by the latter method are 
generally more satisfactory, us they 
can be rammed up harder than by a 
striking board. 

When the copes are struck direct, a 
striking-board is used which produces 
a surface similar to the top of the 
mold the cope has to fit. This board 
must be so adjusted that its upper sur- 
face is in the plane of the joint be- 
tween the two parts of the mold. Fig. 
25 shows a striking-board for striking 
u cope direct. 

For ramming u cope up in a reverse 
mold a hard sand-bed is first made and 
the surface struck up to shape with a 
reverse board, as shown in Fig. 2G. 
'Flic cope is now put on, parting- pow- 
der added, and rammed up as if on a 
psttc rn . 
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Machines for molding gears may hr 
either knei) types, as shown in big. 
2 3, or floor in noli i nes, Tlie Utter ore 
used for molding ra up to- is t> ft. 

Mending-Up of Molds 

Few gs nT molds, "w i if s the possible 
exception of those made on molding- 
machines from plates or from very 
good patterns, are perfect when the 
pattern lias been withdrawn. Faults of 
various kinds are liable to arise, iFjc 
most common being caused through 


rough patterns, patterns made without 
sufEcient taper, or through, bad work- 
manship; and the result is that when 
the pattern is withdrawn from the 
mold, parts of the mold become frac- 
tured or broken off. Bad ramming is a 
frequent cause of hud molds, or rap- 
ping too vigorously while withdraw- 
ing the pattern may break down weak 
parts of the mold or weaken them to 
such an extent that they wash off 
when the metal is poured. Jerking of 
the pattern while drawing it may also 
cause portions of the mold to 5m broken 
or to become loosened. 

Cutting Out Soft Spots 

All parts broken or loosened through 
these or any other causes must be made 
good, and in addition any parts of the 
mold that are found on examination to 
be either too hard or too soft must be 
cut out and remade. If the mold is 
seriously damaged it is often quicker 
hi the lung run to remake it completely. 
If the damage is small it 3s generally 
better to patch it by hand rather than 
with a trowel, for the latter tends to 
sleek the mold and close the pores^ 
thereby impairing the venting. When 
applying new sand to the mold, as lit- 
tle water as possible must be used in 
assisting the sand to adhere to the 
parent mold, as this may chill tlie 
metal in that part of tlie mold and 
cause hard spots on the easting. 

Use of Sprigs 

In cases where the edges have suf- 
fered badly it is often a good plan to 
replace the pattern in tlie mold and 
make the repairs with the pattern in 
place. When this is done the sand 
hould Ee well troweled to make it 
cohere. In this instance the use of the 
trowel is not injurious to tlie mold, aj 
the. metal does not come into contact 
with tlie sleeked surfaces* 

Fig* 27. Cupola, or furnace for moiling iron. Sprigs or small pins may he used to 
It consists of a shell A standing an o bo so- strengthen, weak parti of the mold. 
pIptH B supported by o brick platform C. 

The shell b lined with firebrick D. The fire is lighted lb rough the opening £ and 
the blast is led into the cupola through the tuyeres F and from lhc supply pipe Q, 
which r In turn, connects with the main supply pipe H. The furnace is fed through 
the charging door J from (he charging platform K. When the charging door Is 
closed the swiveling heads of the tuyeres ore swung into position and the blast 
turned on, ihe lop -hole being left open to allow the clay lining to dry. The metal, 
which begins to run. after about 15 minutes of full blast, is observed through the 

mica sight-holes f. 



These arc small pins which arc pushed 
into the sand below the surface and 
Lhc holes ffllcd in and made good- In 
am lie molds specially bent irons arc 
used as strength truer s* 

Permanent Maids 

For certain type* of work, particu- 
lar U r in the manufacture of bedsteads, 
sand-molds are replaced by permanent 
ones made of metal, usually iron. The 
cost of such molds is obviously heavy, 
but where articles have to be produced 
in very large quantities, the time saved 
in making a fresh mold for each 
casting fully justifies the cost. 

Non-chilling brands of iron arc 
usually used in making castings in 
permanent molds, and the molds 
into which it is poured may be 
cither cold or hot* It will generally 
be found that tlie best results are 
obtained if Lire molds arc kept at 
a temperature of about BOO deg. F. 
The metal must he very hot when 
cast, end lhc eastings must be 
turned u tit of the molds at approxi- 
mately an orange-red color. 

Soft iron cures arc used in con- 
junction with permanent molds. 
These must be removed before the 
casting begins to contract, other- 
wise they will be gripped fast and 
it will be impossible to remove 
them. 


Moiling Iron 

Iron for foundry purposes is 
melted in a furnace known as a 
■copula. Til is |s a blast furnace, 
and a simple type is illustrated in 
Fig. 27* It consists of a boiler- 
plate shell, A, which rests on a 
bage - plats, R * supported on a brick 
platform, C. Tile shell is lined 
with firebricks, D, and the iron 
Enide is covered with fireclay sloped 
slightly in the direction of the 
tap-hole in front of which a chan- 
nel is fixed to carry tlie metal to 
tlie ladle* The cupola is generally 
built on tlie outside of the foundry 
wall, the channel from the tap-hole 
being carried through the wall into 
the molding shop. 

On tlie wide of the cupola shell op- 
posite to tlie tap-hole is ail opening 
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covered by a pUtCj E* through which 
the fire is lighted and the furnace 
cleaned out when necessary. Tile blast 
is led into the cupola by means of the 
tuyeres j. F* each of which lias a swivel- 
ing head resting on tile supply pipes, 
(5, which take the air from the main 
supply pipe* H, 

TEie materials are fed to the furnace 
through the charging hole, J, placed 
at a suitable height above the charging 
platform* K. 

Filling the Cupola 

A. fire is lighted in the bottom* an ^ 
a charge of coke added. When this in 
well alight ailing begins. A charge of 
iron of suitable weight is put in. to- 
gether with a suitable ibis* Another 
layer of coke is added and followed 
by a further charge of metal. The pro- 
portion of coke may vary between 

eight and twenty pounds of coke per 
hundred pounds of iron, according to 
the requirements of the cupola. Alter- 
nate charges of coke and iron are then 
.added to fill the cupola - 

lining the Top-Hole 

Tins is done two or three hours be- 
fore the blast is put on. Du ring this pe- 
riod the various openings in the cupola 
ate left open to assist combustion and 
allow it to become warmed throughput. 
Before the blast is turned on for melt- 
ing down the metal, the tap-hole ia 
lined with clay, and the plate, E* Fig, 
27 1 packed round the edges with sand. 
The charging door, J, is then closed 
and the swiveling heads of the tuyeres 
swung into position. The blast is then 
turned un_. hut the tap-hole is left open 
at Hies stage to allow the clav lining 
to dry before the clay stopper, or hot, 
is put in r The stopping is done by 
sticking the but on to the end of a bot- 
stiek* and the latter held with the plug 
pointing downward toward the hole, 
in which position it should he driven 
home, 

hull blast ntay now be turned on, 
and in about a quarter of an hour the 
metal begins to run down. This earn be 
observed through the mica sight-holes, 
I,, in thr tuyeres. 

When sufficient metal has collected* 


the hot is knocked out of the tap-hole 
with the sharp point o£ tlte bot-stick 
and the metal run down the channel 
into a ladle. As the metal in the cu- 
pola sinks, additional charges of mets)* 
coke and Jinx are added as required. 

Metal from tile cupolas is collected 
hi ladies and poured from these ladles 
into tlte mold. Ladles of various types 
arc illustrated in Fig, S3, A is a hand 
ladle holding about half a hundred- 
weight* used for very ligEifc easts ; B is 
a two-man ladle for heavier work; C 
is a era aft ladle E’er easting up to a ton 
of metal; and D a heavy crane ladle 
capable of holding from one to twelve 
tons. TEie ladle shown at C is tipped 
direct by means of the handle* while 
that at U is a geared type and ia 
tipped by turning the wheel. 

Ladles are lined with fireclay* and 


Temperature of the 
Mete! 

The temperature of the 
metal while being poured in 
of the greatest importance, 
ns it influences the shrinkage 
of the easting during solidifi - 
cation, The lowest tempera- 
ture at which the mold call 
be completely and properly 
filled is the best temperature 
at which to pour. This will, 
of course* vary with different 
types of mold, being influ- 
enced by the distance the 
metal lias to run, t Is-e thick- 
ness of the mold* and other 
fstLors, 

Pouring the Metal 

Pouring must be done 
steadily* and a constant 
stream of metal must be 
maintained until the opera- 
tion is complete. Any iron 
entering the mold in driblets 
is liable to become chilled 
and cause marks on tlic east- 
lugs. In view of Its is* the 
runner-cup or pouting basin 
in closed by a stopper and 
metal poured in until the 
basin is full. 

The stopper is then removed* and 
the flow of the uietai from ladle to 
basin must he sufficiently rapid to keep 
the basin full until easting is complete. 


must be thoroughly heated before ttui 
metal is run into them. This is done in 
the case of small ladles by heating 
them over a coal or coke fire, but wifcEi 
the larger types a fire is lighted within 
them. When tEiey have been filled tfie 
metal L* protected with coal-dust or 
charcoal and covered with a plate. 

All material used for covering the 
metal wEiih: collecting* or foreign mat- 
ter thrown up by tin: metal* must be 
skimmed off before pouring begins* 
and in addition it is customary to hold 
a rectangular bar of iron across the 
nioutJi of the ladle during the actual 
pouring to keep back any dirt or other 
matter which remains floating on the 
surface of the metal and which* if It 
were allowed to enter the mold* would 
prove detriments! to the quality of the 



A basin that is kept full in this way 
will also prevent foreign bodies from 
catering the mold, as these will float 
on the top of tin: metal* 

When pouring very heavy molds a 
Hand channel is aome times made from 
the cupola to the mold and the metal 
poured without the use of ladles. 



jfa 



Fig. 211. Types of Jodies used in the foundry. A, 
hard Eadlo for JigEtt cosU; J3* Iwo-man ladle for 
heavier work; C, crane ladle for easting up to o 
Son of me lol; D, lieovy crane ledie with geared 
tipping device, capable of holding from one to 
twelve tons of me raj. 
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Feeding of Molds 

Feed- gates are frequently provided 
in molds tit compensate for the con- 
tract ion of the metal as Et cools and to 
supply fresh metal to make Op die 
deficiency, thus stopping shrinkage of 
the casting. They are tEiercforc cut in 
those parts of Else mold where the mass 
of metal is greatest and the total con- 
traction is large. If metal is nut sup- 
plied in this way the castings may 
turn out to be spongy t or drawn and 
twisted, because of stresses set up dur- 
ing cooling. 

Feed- gates arc vortical pass agon out 
through tire cope to the mold. Like 
runners, they arc provided with a eup 
or basin- shaped cavity at tire top. 
Feeding is done by means of an iron 
rc*d Vi in. or % fn. In diameter, which 
is first heated by dipping it in, tEie hot 
metal in the ladle* As soon as the mold 
is full, the rod la put into the molten 
metal in the head of the feed-gate and 
moved up and down in a regular man- 
ner, care being taken to avoid touch- 
ing the sides of the gale or pushing 
it in so far as to touch the mo Ed. The 
pumping movement of Etie feeder-rod 
keeps a passage open in the center of 
the metal and allows metal in the 
feeder-basin to pass down into tfm 
mold. Feeding is continued until tEic 
iron clings to the rod, which should 
then be removed with as little disturb- 
ance In the metal as possible* 

In cases wEierc the runner runs di- 
rect into tiie mold the latter may he 
fed througli tEje runner, although this 
should only be done in cases where 
very clean metal is used. Fig, 29 shows 
& mold being fed as described. 

When castings are cool enough to 
be removed from the sand the boxes 
are knocked and the eastings allowed 
to cool down uniformly. TEie cooling 
process should not he hurried, and on 
no account should artificial cooling be 
resorted to. 

Fettling 

Tile castings are now ready to he 
cleaned up and finished. When they 
arc removed from tlie mold they hay* 
several unwanted projections in the 
shape of runners, risers, feed-gates, 
etc. These arc removed, in the case of 
iron, by nicking them with a chisel and 


snapping them off- Non-ferrous run- 
ners are sawed off, and steel ones re- 
moved by means of the oxy-aeetylene 
cutting process. The core-holes should 
then be cleaned out and any fins re- 
moved with a cold cEiiscl. 

Cores aro cleaned out by means of 
drifts or otherwise* TEje use of a wire 
brush ou the ester ior faces of a t’ii st- 
ing will remove any sands adhering to 
it, while sand-blasting is also employed 
fot tins purpose. Castings that are not 
too delicate may be cleaned by tum- 
bling In a rattler, and even fragile 
eastings, if properly filled, may be 
treated in this way. 



CASTING 


Fig, 29+ Feeding a mold. The pumping 
action of the feeder-rod keeps a pas* 
sage open in tlie center of the mol a I 
and allows rim me Sol in tlie feeder-kmiii 
to pass down into the mold. Feeding 
compensates for the conlraclion of the 
metal as it cools, 

Mixing Iron 

Cast iron is readily recognisable by 
its brittleness and its inability to bend 
without breaking. When being ma- 
chined, the chips are small, brittle 
crumbs, and parts of the casting may 
be so hard that they cannot be touched 
with a machine tool or a file. There 
are, however, various grades of cast 
iron, and lEiesc are produced by mix- 
ing different types of iron in the cu- 
pola or other melting furnace so that 
the best type fur tlie job can be ob- 
tained. 

A good proportion of foundry scrap 
ja generally employed in such mix- 
tures, ranging from light shop scrap, 
sucEi as runners, risers, etc., from sunall 
Castings, to heavy shop scrap, which 
consists of heavy defective castings, 
heavy runners, and the like. This scrap 
may be mixed with a suitable quantity 
of new iron, or pig iron, different 


grades of which can be bought. 

Alloying 

In addition, iron is frequently al- 
loyed with nickel, chromium, and other 
metals to give it special heat-resisting, 
durable, or other properties, The ques- 
tion of the composition and alloying 
of east iron Is dealt with fully in Chap- 
ter 2, to which the reader should refer 
for further information on this sub- 
ject. 

It should be noted that any scrap 
to be used for re-melting should be 
sorted over before being used. The use 
of dirty scrap, or scrap which has a 
large quantity of sand adhering to it, 
can only prove detrimental to the qual- 
ity o[ the metal. In addition, special 
care should be taken while sorting to 
sec that any unsuitable metal is re- 
moved. 

Malleable? Castings 

Although castings arc nnrmalJv 
rather hard and brittle when removed 
from tlie sand, it is possible to pro- 
duce castings that arc less brittle and 
very tough, These qualities are pro- 
duced largely by prolonged annealing 
(see Heat-Treatment of Metal), but 
annealing can only be really satisfac- 
tory if suitable iron is used in the first 
place. 

Malleable castings are made in 
gre eu-sand molds, and although the 
method of making the mold is the same 
us for any otficr type of casting, tEierc 
arc one or two points which, if borne 
in mind by the caoldcr, will help to 
insure the success of the finished ar* 
tide* 

A good fine facing sand should! be 
used to produce a good or face 
on tEie easting; a mivture of cement 
and plumbago makes a good facing, it 
is also well to remember that the iron 
used for malleable castings lends to 
shrink to a greater extent than the or- 
dinary iron, and larger gates and 
risers should therefore be provided. 
Shrink beads or feeders should be 
larger for the same reason, and tEiey 
.should be made wider at the bottom 
than at fiic top. This is done because 
metal for malic able eastings ia not very 
fluid and is liable to set rather quickly, 
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Fig, 30, fn order !o produce a durable and hard- 
wearing surface on certain faces of a casting, iron 
chills ara inserted into the mold,, as shown above. 
The diagram illustrates a mold far a truck wheel 
with chills for the tread and axle. 


especially in the narrow neck of the 
runner, riser or fccd-gate, and will 
thus impede tiie passage of feed metal 
to the canting. 

Heat of Ladles 

Ladles for malleable inm should he 
hotter than those used for ordinary 
grey iron, and they are frequently 
heated by filling them with metal from 
the cupola , allowing them to atand un- 
til they have become thoroughly heated 
through, and then pouring the metal back 
into the cupola. Some furnaces Eire pro- 
vided with an aperture near the tap-hole 
for this purpose. 

Chilled Castings 

In case where certain faces of a casting 
are required to stand up to considerable 
wear while the body of the casting re- 
mains soft, chills are put into the maid us 
shown in Fig, 30, The molten rneial com- 
ing into contact with the chilT becomes 
very rapidly cooled; tills pro vents the 
formation of free carbon near the chilled 
surface and results in a very hard and 
durable surface. 

Cl i Ell# nre made of iron* a close, 
strong grey iron* with a high melting 
point being the most suitable. They 
ore usually dressed or blackened be- 
fore use wit}] n thin wash of black-lead 
or other substance that will not inter- 
fere with the cooling' effect of the els ill. 
Sometimes they are not dressed, hut 
allowed to form a thin coating of rust, 
and smeared over with a. little oil be- 
fore being put into the mold as ex- 
plained later. 

The depth of the chilling effect may 
be regulated by tbc thickness of the 
chills. Skin chilling can he effected bv 
means of chilling plates from half to 
one inch thick. 

Gulls sometimes crack through un- 
equal healing, and if this is to be 
avoided, the molds should be rilled a# 
quickly as possible so that the whole 
surface of the chill may he similarly 
affected- Larger gates than for ordi- 
nary molds are therefore necessary. 

The face of the chill that comes into 
contact with tEie casting should be 
carefully prepared in the first instance 
and thereafter kept in good condition. 


Frequently these faces are machined 
for accuracy and ul#q to remove the 
outer skht of the iron. The removal of 
this skin is generally desirable because 
being cast iron, it j# often of n slightly 
different composition from the interior, 
and if not removed might cause cracks 
or other blemishes to form on the sur- 
face. When chills are being time inn cd, 
the greatest card should be exercised 
to avoid coarse tool marks. 

On very smooth surfaces it is diffi- 
cult to get the blacking to adhere 
properly, and in addition, the molten 
metal coming into contact with them 
will not lie quietly. In order to over- 
come these difficulties thu smoothness 
may be removed by carefully rusting 
the surface, but no more than a very 
tli in layer ahoy Id be allowed to form. 
For this purpose chilis are often ex- 
posed to the weather, or they may he 
treated with a very dilute solution of 
sal-ammoniac, Sometimes urine is used 
to produce the film of rust. The dull 
should be rusted 'uniformly over the 
surface, which is then rubbed over by 
hand. 

Repairing Damage to Cbdfs 

It will be obvious to the reader that 
chills b ave to withstand very severe 
conditions. They must, therefore, be 
frequently inspected nod kept in good 
order. Hough patches are liable to ap- 
pear on tbc surface, and these must 
bo rubbed down. A little blacking mav 
be I L.H ed as a filler where the damage 
is slight. Cl tills that have been in use 
lor a long time lose their chilling 
properties anti are liable to produce 
defects in tbc easting. Tiffs is due to 
the annealing effect of the hot metal 
coming into contact with them. 

Tn order to reduce the danger of 


fracture, chills should be heated in a 
stove before being put into dry-saud 
molds, and the metal should he poured 
be lore they have had time to cool. 

Brass, aluminum, and other ncm- 
ferrous metals arc eu#L Its sand molds 
in much the same way as iron. The 
making of the mold is in most cases 
the same as for iron, although, in the 
brass the flasks are. usually poured 
vertically instead of horizontally, It 
b usual, tv b cut making molds for brass 
castings, to provide several in -gates 
from a central runner, while the run- 
ner itself should he somewhat wider 
than that used for iron. 

With aluminum the most important 
point is the pouring temperature of 
the metal. This metal readily over- 
heats, but if satisfactory castings arc 
to bo obtained, the temperature should 
not be allowed to rise very much above 
the melting point. Before pouring, the 

dross and dirt should be carefully 
skimmed off - , and the metal given a 
vigorous stir. It should then he poured 
quickly into the mold in a steady 
Stream. 

Green-saml molds are generally 
used, and the cores are often made 
from sawdust with resin as a binding 
agent. With this metal Emrd ceres tend 
to produce cracked eastings, owing to 
the fact that they do not contract to 
the same extent as the metal itself. It 
is desirable to remove them from the 
sand as so on after pouring as possible. 
Owing to thu lightness of tE)C metal, 
heavy runners and risers are essential. 
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GLOSSARY OF 
TERMS USED IN 
THE FOUNDRY 

Adhesiveness. The ability of particles 
of sand to cling to some other rap- 
torial, 

Sacking Sand. Sand used to fill fl risks 
after facing-sand lias been used 
to Cover the pattern. 

rijsniFEn-iN Mold, Mold the bottom 
Imif of which is made in the sand 
in the floor of the foui3dry. It 
may be covered with a cope, or 
cast open, according to the type 
of work. 

Blown Castings. Castings in which 
bubbles, or blowholes, have been 
caused through gases, steam, etc., 
generated when the mold is east, 
finding their way into the molten 
metal. 

Eot. Clay wedge u&ed in a cupola to 
stop the hole through which ttje 
metal is nm, 

Cod. A sand projection left behind 
in the mold by some patterns. 
Strictly speaking, it is a core, but 
instead of being inserted sepa- 
rately into the mo Id, it forms part 
of the mold itself. 

Co e i e 5i v kn 3- fis. The ability of particles 
of sand to cling together, 

Ctij'F. Tlie top half of a molding-box. 

Co ilk. Sand facsimile of the interior, 
or li allow, portions of a casting. 

Core Boa. Box in which cores are 
rammed up and shaped. 

Drag. The bottom half of a mokiing- 
lbox or flask, It. Is rammed up be- 
fore tie eope. 

Tacing. Materials used in Lb ft foundry 
for painting the surface of a fin- 
ished mold in order to produce a 
smooth skin on the easting, 

Fagino-Sand. Sand uaed to form the 
faces of a mold. 

Fa:.se Oddside.. Permanent oddside 
made of plaster or o tber material. 
See Oddside, 

Feeding, Process of assisting metal to 
tuti into a mold to make up for 
an v contraction of the metal fis 
it coni?. 

Fettling, Cleaning up. trimming and 
finishing of castings after they 
have been taken out of the sand. 

Flask. A complete molding-bos, cou- 
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sisthm of two or inorft parts. T3lC 
term is often loosely applied to a 
half box. 

Flow-off Gate. Channel cut from, the 
mold to the riser- 

Gaxe, Channel by which metal may 
cuter or leave a mold. Sen In- 
Gatc; Flow-off Gate. 
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a sand surface. 

Snap-flask. Molding-box, binged on 
one side set that it may be opened 
to allow the finished mold to be 
removed. 

Sprigs. Small pegs of wood or metal 
used to strengthen weak portions 
of a mold or to assist in the meod- 


GrekN Sand- mold. Mold made aud 
cast in damp sand. The opposite 
of a dry sand-mold, wjiicti is dried 
in an oven before it is poured. 

In-gate. Channel cut from the bottom 
of the runner Into the mold. It is 
used in caaeg where the runner 
docs not enter the mold direct. 

Ladle, Receptacle into which molten 
metal is TU31 from the cupola and 
from which metal is poured into 
a mold. 

Loose Piece.?, Undercut portions of a 
pattern which are made separate 
from and fixed on to the pattern 
by ping or other incang, in order 
that they may be left behind in 
the sand when the pattern is with- 
draws! and removed separately 
from the mold. 

Mold. Impression of the article to be 
cast. It is usually made in sand., 
hut may be of rue til 

Multiple Molds. Molds ’which are 
stacked on top of each other and 
cast through a single runner, 
Each half box contains a half 
mold on cadi face. 

Oddside, Support used for supporting 
?t pattern while the drag is being 
rammed up. 

Pattern. Facsimile of the article to 
be produced. It may lie of wood, 
metal or other material, and is 
made larger than lira casting to 
allow for contraction. 

Point. Wooden projection put on to a 
pattern lo provide supports for 
the cores in a mold. 

Rapping. Tapping of the pattern with 
a mallet in order to loosen it as 
it is drawn from the mold. 

Risk it. Channel from a mold used to 
carry foreign matter out of the 
mold or to assist in feeding the 
casting as il cools. 

Runner. 'The channel down which the 
metal Is poured into a mold. 

Sleek. Term meaning to make smooth. 
It is applied to the troweling of 


ing up of a damaged mold. 
Strickle. Piece of wood by means of 
which surplus sand is removed 
from n molding-box or other sur- 
face. Strickles may also be used to 
slj7j.pc sand surfaces in the mold. 
V n f?T- Channel made in the Sand in the 
vicinity of a mold to allow steam, 
gases, etc., generated when sand 
and molten racial come into con- 
tact with one another, to escape. 
Waster. Faulty Casting, 


POPULAR MECHANICS 


Hinged Blocks [Sold Sandpaper 



Rubber Band Holds 





I lore's a bandy 
sanding block you 
enn make in a few 
minutes. Hinge 
two blocks wlLli 
leather and drive 
brads through the 
upper block so 
that the points 
project % hi. to 
hold Lire saiid- 
paper securely. 

Pail Handle 

Often it's handy 
icj bold Ihe han- 
dle, or bail, of a 
paint pail Upright. 
A rubber band 
snapped around 
tli i 2 handle will do 
the trick nicely It 
holds the bait up- 
right where it's 
easily grasped mid 
at the same time it 
serves fls a brush 
rest or wiper. 


"Teardrop" Drawer Pulls 



Casting sinkers 
ul the type that 
nj’c too rdr op- 
si taped can lie 
made into attrac- 
tive and durable 
drawer pulls for a 
shop cabinet. Just 
open a s m •b E I 
ficj-ciw eye, attach 
the sinker and 
t b e n turn 1 1) e 
screw eye into the 
drawer front. 
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T II E 

MOULDERS AND FOUNDERS 
? 0 C K E T G IT T D E. 

CHAPTER L 
M 0 U t 0 I X G, 

Tills moulding of metals and other materials into 
ile various Forms, required for the accomplishment of 
certain purposes — whether uf an economical or or- 
namental character — is an object of high interest 
Moulding is the noblest of the arts; it servos with 
unvaried interest the fine as well as tho useful arts* 
The heavy castings for the construction of machinery, 
to the weight of thirty tons and more ; the statues of 
tho ancients, and of modem heroes, are ornaments of 
human genius. The minute, a' ell finished castings 
of iron and bronze are evidences of human skill and 
inaeouity. 


Moulding may he considered in two distinct 
branches ; the one is the moulding proper, the other 

14 0,1 

the forming of the pattern. Moulding proper fa al- 
most the same m principle and in practice for each of 
die various kinds of me tala or alloy a. Slight varia- 
tions in the materials for moulding, and in treatment, 
ore the only differences in moulds which arc designed 
to be used for iron, brass, bronze, tin, or lead, and 
other metals. The principal materials used in mould- 
ing, arc, sand oF various kinds, loam, plaster of paris, 
blackening, and uietal. 

Sand ]s the most common, and certainly the most 
perfect and convenient material. It is superior to 
all other material a for moulding. Sand is more or 
less porous, and very refractory, so that the hot 
metals do not melt nor hake it; two qualities of 
great importance in tile Successful operations of tile 
business. The various kinds of good moulding sand, 
employed in foundries for casting iron or brass, have 
been found to be of an almost uniform chemical com- 
position, varying in grain or the aggregate form 
only. It contains between and SO parts of si lex or 
grains of sand, and from 3 to 0 parts of clay, and a 
little oxide of iron, in each 100 parts. Mon! ding sand 
which co] i tains lime, magnesia, and other oxides of 
metal,. is not applicable, particularly for the casting 
of iron or bronze. Such sand is generally too weak 

or too. a lose ; it will not stand, or retain its form,, 

15 

or it will cause the uietai ty byil by its closeness. 
In practice the different classes of castings require 
different kinds of sand for tbe purpose of moulding. 
For one kind of castings the Sand is to be porous, 
open, and is still to be adhesive; for another 
class it is to bo very adhesive and line,, almost free 
of grit, to make itself conform to the minutest [juris 
of the pattern imbedded in it. At the proper places 
in the description of the process of moulding, we 
shall allude to the various kinds of sand best quali- 
fied for specific purposes. 

The best moulding sand is generally found along 
tbc banks of largo rivers; that procured from tho 
shores of mountain streams, is i inn cat cases too Coarse 
0 ' r too poor and weak. Good so ml, however, has 
been found on tbe Tory top of high hills. The best 
in generally found in the vicinity of the primary 
rocks, or along those river banks which receive their 
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supply from the prltuitiv-e mountains. The alluvium 

of the transition or metamorphous rocks, as gray- 

wacke, slate, and feldspar, forms a very superior 

moulding gaud, if it does not contain too much iron. 

In the COal districts there is generally tittle or no 

difficulty in finding good sand, for most of the )iv : ur 

flats are composed of that useful materia!, which, 

ho n' ever, frequently contains too much iron, and 

lt> 

is liable to melt from the heat of heavy cast; a &> 
an evil which can be modified by mixing the sand 
with, coke-dust, or anthracite powder. In tertiary 
regions, and along the sca-coast, some spot is always 
found where fine and strong sand maybe dug; in these 
localities the beat kind is frequently deposited. The 
greatest difficulty in obtaining sand of a good qua- 
lity, is mostly encountered in limestone aod volcanic 
regions, also where porphyry, mica slate, and mica- 
ceous rocks predominate, Sand which contains 
too much iron or lime, or still worse, mica, will 
not- adhere, and is liable to absorb and retain too 
much moisture, aod cause rough and unsound castings. 
Good moulding sand has in its green state a yellowish 
earthy colour, balls easily on being squeezed in the 
hand, and, if sufficiently fine, assumes the finest irn- 
wes&ions of the skin without adhering to it, White 
or gray sand is generally either too strong or too weak. 
Sand for undried moulds— green sand moulds — 
is generally more open or porous; it should not con- 
tain as much clay as that used for dried moulds, or it 
cannot assume or retain the finest impressions of 
the pattern. Sand for dry mould tug is frequently of 
the finest kind, and very strong ; for heavy castings 
a coarse but adhesive sand as mostly selected. 

Cbre-^iin cT — The material most difficult to obtain \s 

17 

good cure-sand. Core-sand should be coarSft, very 
porous, but still very adhesive. Kook-sand — the 
debris of abraded rock — free-sand from liver banks or 
from the sea-shore, pounded blast- furnace cinder, and 
o’Jior khib.-i <\ f cjar^u *a:id, an; frequently mixed with 
fine strong sand, or with clay; the use of the latter, 
however, is to be very limited. The beat core-sand is 
frequently found on hillsides, or the very top of 
liills, in places where feldsputhk or primitive rock 
has recently been decomposed, where the rook con- 
tains sufficient day to make it adhere, and where 
the coarse angular grains have not supported vege- 


tation, anti it is consequently free of all vege- 
table or animal matter. Where Sand of abraded 
rock cannot be obtained, free-sand, or, wlueh is pre- 
ferable, pounded blast-furnace cinder may be used, 
tempered with clay, barm,’ pease-meal, or horse- 
dung. In the use of the latter vegetable and ani- 
mal substances, caution is to bo exercised to proven fc 
the boiling of the casting, because of the quantity of 
gas liberated from such matter. For cores, fresh 
sand must be used in each oast; old sand, burned 
Sand, or sand mixed with coat, cannot be employed 
for this purpose. 

Clay is frequently used for improving the adhe- 
siveness of sand. It is to be selected from the white 

IS 

aluminous kind, argillaceous earth, or fine cby. It 
is either dissolved in a largo quantity of water, and 
kept in the foundry for occasional use, or is dried, 
pounded, run through a fine sieve, and then mixed with 
the sand. The best plan is, to mix sand and loam to- 
gether, and run this mixture moist through a mill; rt 
common grist-mill, or a dust-mill, will answer for this 
purpose. One part of day mixed yvkh nine parts of 
free-sand, or any other pure sand, is Considered suffi- 
ciontly strong for core-sand ; still these proportions 
depend very much on the nature of the sand, and 
the Adhesiveness of the clay, and also what kind of 
cores are to be made from ji. The sand for large 
and complicated cores, is to be stronger than that 
for small cores. 

Loam . — Common loam, or clay of which common 
bricks are made, is generally used for ioam-ra budding. 
The Ioana ought to be as free from iron, lime, mag- 
nesia, am! other alkaline matter as possible, because 
they make the loam too hard and close, and cause boil- 
ing of the metal. Such mixtures are also not suffi- 
ciently refractory to resist the Fieat of a large mass 
of melted iron. If good loam cannot be obtained, a 
mixture of sand and clay, as described above, is pre- 
ferably to any Imperfect loam. Loam, or any 

cement for loam-moulding, is to be mixed with saw- 

10 

dust, horse-dung, hair, or cut straw, hay, or similar 
matter, which makes the loam adhesive and porous. 

Coal-dust, black-lead, and anthracite dust, arc 
simply means of blackening the mould, by mixing ic 
wit li the sand or loam. If hot metal ia allowed to 
be in i in tiled iato contact with some kinds of fresh 
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aand, the Sand will partially melt, Or if the Sand is 
coarse, the hot metal \v i ] 1 penetrate: into the spaces 
between the grainy and the casting in consequence 
will he rough. Blackening, or a coating of carbon, 
will prevent in a great measure the burning of the 
Hand, and consequent roughness of the casting. Black- 
lead is a very effective material for this purpose; hut 
if used in too largo a quantity it is apt to fill tho 
necessary pores of the saml, and. as it is almost in- 
combustible, will prevent the escape of gases from 
the hot metal, and consequently cause unsound cast- 
ings. Next to plumbago in refractory quality is 
anthracite; and its dust, if not too line, is an excel- 
lent means of preventing the burning of the sand. 
If there is too much anthracite dust in the sand, it 
will impair its strength; and if the dust is too fine, 
It will fill the pores of the sand. Dust of bituminous 
cool weakens the sand considerably, but it makes 
it very porous and open, thus facilitating the escape 

of tho gas. It causes the castings to be very 

20 

smooth, but without fine impressions ; it entirely de- 
troys the sharp angles* Bituminous stone-coal dust 
appears to have a remarkable influence upon iron. 
Cast in a mould composed of sand and bituminous 
coal, the iron appears io bo more gray and coarse- 
grained than when in any other mould. It ia in 
consequence generally weaker; pig No. 2 improves 
by it* Coke ’dust Hiked with sand is bettor than any 
of the enumerated materials for making large .cast- 
ings, and for casting stove-plates* If makes the 
sand open, without impairing its strength too much. 
Coke-dust is not well qualified for face-dust; it 
does not make smooth castings* The most gene- 
rally useful coal -powder ia charcoal dust- — ground 
charcoal of hard wood, such as oak, beech, sugar 
maple, hickory, or dogwood, well bur tied. Char- 
■anal powder can be mixed with sand to nearly onc- 
tentlj of its volume. It is an excellent face- dust 
for small castings. Very small delicate castings 
require a very strong fine gaud, free of all coal 
and coal-dust ; these cannot bo dusted with char- 
coal or any other dust, for such would impair the 
filler parts of the mould. Very small moulds are 
blackened by a rush candle, or the flame of a pine- 
knot. 

Notfytf forte powder ig a Very efficacious mean si 


21 

of preventing the burning of the sand. For thin 
eastings, as stove- plates and hoi low- ware, it is not 
excelled in making smooth, sharp castings. Its 
use, however, is not to be carried to an excess, because 
it is as weak as coal-dust, and finally spoils the sand 
of the foundry by making it too weak. Coal will 
burn out of the sand, but the magnesia of the soup- 
stone will not; both cause porosity, as well as weak- 
ness of sand. 

Sand, clay, coal of every kind, and blackening are 
so abundant in the United States, that we hardly 
need enumerate local ides. Good moulding-sand ia 
found everywhere along the eastern slope of the 
Alleghenies, from the old rocks of Maine, through 
Elm metamorphic strata of New Jersey to the Missis- 
sippi river, along the sea- coast in the tertiary de- 
posit, or in the coal and geld regions of Penn- 
sylvania, Maryland, Virginia, and the Carolinas. 
In the coal basins of the Allegheny, Monongalnda, 
:ibi] Ohio rivers, tlmre is no lack of good moulding- 
saml, and the same may be said of the Valleys of the 
} 1 i 350 u ri an d A l issi ss ip pi . Clay is also found tile ro i n, 
abundance, and of good quality. Anthracite is in 
Pennsylvania, in Massachusetts, Ohio, anil North 
Carolina, and where it is found, there is bard bi turn in- 
cus coal, or splint coal, which serves the same pur- 

22 

pose. Bituminous coal and charcoal arc found in every 
region of the union. Plumbago is found iu Pennsyl- 
vania, Virginia, North Carolina, and other places. 
Soapstone exists m Maryland, Pennsylvania, New 
Jersey, New York, and along the Atlantic coast. 
There is an abundance of good materials spread all 
over the United States. 

i I I ith fa r ff riii d iug Macke n lug - — Coal -dus t i s pre- 
pared in mills of a particular construct ion, to pre- 
vent tho flying about oi the bladkcuak It is 
couuraouly ground in iron barrels which turn around 
their own axis, and in which a number of cast-iron 
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balls roll over the coal and break it, ns represented 
in figure 1. Such an iron cylinder is generally 
from 2 to 3 feet hi diameter, anti from 1 to f> foot 
long. It incites from 20 to 30 revolutions per 

minute, and is moved by a strop and pulley, or cog- 

23 

wheels,' The number of ball s, of which each one weighs 
from 25 to 50 pounds* 19 indifferent; the more there 
are it work the butter. In the larger cities, as in 
Boston, New York, and Philadelphia, the manufactur- 
ing of blackening and dust is carried on by men 
who make an exclusive business of it. Remote and 
country foundries prepare their own dust, 

TOOLS, 

The instruments and tools used by the moulder 
arc various and expensive. For moulding in green 
as well as in dry sand, boxes or flasks arc used; 
these may be made of iron or of wood. Iron boxes 
are in the course of time the cheapest. For mould- 
ing in loam, iron plates, core spindles, wrought- iron 
bars, hoops and -wire, are used. 


Fij. 2 . 
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Boxes or flasks are the enclosures of the sand, 

24 

which, is filled around the pattern. A flask consists 
of two parts, as is represented in figure 2, where A 
is the upper box, and B the lower box, C shows 
the flask from above. The traverses, which are 
generally wider in the upper box than in the lower, are 
best, made of wood, even if (die box is made of cast 
iron. These traverses are moveable, and may be 
put into such positions as to suit the varied forms 
of the patterns. The three iron pi us, I> D D, arc 
to be well pointed and tapered, and long enough 
to afford a safe descent of the one box upon the 
other, fn. case there are high projections on the 
pattern, these pin? ought to be nearly as long as the 
flask itself is high. On cadi side 01 the flask arc 
two hooks, fitting to eyes, which servo to connect 


the two parts of the flask as firmly a a possible, to 
prevent a separation or the lifting of the upper box. 
These hooks arc to be strong without being unneces- 
sarily heavy. The eyes in which these hooks lit, are 
firmly fastened into the wood ami clinched inside, or 
are cast into the iron when the box is being cast. On 
each box ate four snugs or handles; those are for 
lifting and carrying the boxes or flasks. On large 
boxes, and also on very small boxcR, there arc but 
two handles, in the middle of the smalt side, strong 

enough to bear the weight of the box when filled 

25 

with sand. In this case the snugs, or swivels, are 
in the axis of the box; and if a box is suspended by 
a crane, It may bo turned around Us swivels, and bo 
at rest in every position. Figure 3 shows a box 


Fly. 3 . 



suspended from a crane, which in most instances 
is the proper way of lifting it. We see here that a 
box must bo very strong to resist the influence 
of the heavy weight of sand and iron. If the 
box gives way, the sand will crack and drop out, 

spoiling the mould. Large boxes should always bo 
made of iron. The form of the box is generally 
suited to the pattern ; if the pattern is round, tlio 
box is made round. This close fitting of the box to 
the pattern Is in many instances expensive; it causes 
tie-./ boxes to be made where often but one or two 
cuttings of a pattern arc required. The only la- 
convenience resulting from square boxes, is the 
amount of dead sand in tiie corners of the flask, 
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w I l L i;b may be avoided by putting corners of wood 
cr iron in the upper or both boxes. As in most 
oases the lower box is net moved, the weight of sm.ul 
i:i that part of the flask is of little consequence j hut 
where the nature of the pattern renders it necessary 
to lift ;( ml turn the bottom or drag-box, the cor- 
ners of a square box may be spared juftt as well ag 
in the upper box. The chief objection to a squall 
box for room! castings, is its weight; hat where a 
strong crane is in the foundry, a, little more or 
mss weight to he lifted js of small consequence. In 
all Cases-, at least two l riches space on got to be be- 
tween the box and the pattern, and in case of heavy 
castings, more. This space is also to be larger in 
wooden than in iron boxes. When tEio space between 
the box and the pattern is teo small, the mould is 

liable to leak, the hat metal will flow out if the 

27 

parting between the box and the pattern is teo 
narrow. 

Flaska are to be as rough inside as they possibly 
can be made, for it is by adhesion chiefly that the sand 
remains in the box. In large I tasks, the adhesion 
of the s ami is increased by driving ituo the tra- 
verses and sides of the box, when the box is made 
of wood, nails of such a length that the points pro- 
ject on the inside* In cast-iron hexes, nails are 
either cast in the box, or its inner surface ia covered 
with projections, made by driving the piercer an 
inch or so into the sand before casting the box ; 
the latter mode is preferable. IN ails are incon- 
venient 5 ii many eases, a tad in all cases trouble- 
some ; they frequently cau^o imperfect castings, as 
the sand never Cuei be ram mod us close where nails 
project, as where there are none, if the sand is 
not of a uniform closeness, the oust will be imper- 
fect ; for where the sand is too loose to resist the 
pressure of tire fluid metal, the casting will bulge* 
_Y better method than the foregoing of making the 
sand adhere, is to put as many traverses in a box 
ua can conveniently be done, and place tliom. as 
close together us possible. The interior of the box 

Is mule wet, tru verses and ail, with a solution of 

dS 

strong loam or day, This loam or clay is put on by 
in can s of a whitewash or any other brush. 

Moulding-boxes ought to be made of cast-iron : it 

|_J CJ 

makes strong' acid durable flasks. Woden boxes 


cost less than these made of iron, hut arc more 
expensive in the course of time ; they are liable to 
burning and leaking, and never make correct cast- 
ings; their pins never fit well, and the weed is apt 
to warp* J l olio w- ware, pipes, and ornaments arc to 
be east in iron flasks exclusively, or such casings 
are liable to incorrectness. Iron lioxcs are more 
heavy than wooden cues, which is object] enable, but, 
considering the greater security of the iron flask, 
the work may be done to more advantage than in 
wooden j bisks* 


i. 



SawU Sbofe.-r- 1 The trowds, Fig. 4, A, A, are from 
file sine of a small mason's trowel, down to one inch 
loior acid half an inch wide. The trowel is used for 

O 

s.nootliing churn the surface of tbe sand, and clear- 
ing away superfluous sand, polishing the blackening or 

2p 

coal-dust, and repairing injuries iri the mould. The 
whole of tbo trowel is generally made of metal, 
handle and all. E, B, are round forms of tools for 
polishing hollow moulds of a cylindrical or spherical 
form* 0 is a el can or, often twelve and more inches 
long; it is used for cleaning and smoothing sunken 
surfaces, whore the trowel cannot be used* These 
tools are generally undo of sled, but Eire thus liable 
to corrosion, which injures their polish. The best 
metal for tools is hard h reuse, as this is not injured 
by oxidation. A high polish and straight sur faces 
arc [ho chief requisites of these tools. Their shape 
or form may be varied, according to individual 
taste. The general forms as represented, are the 
most 5 ex use. 


>'hj. 5. 



Fig. 5 represents both a wooden rammer and an iron 
otic* The wooden rammer, edge shaped on both ends, 
is made on the turning-lathe, in one piece; it serves 
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for pressing cbes sand dose into the corners of tRo pat- 
tern* and also into the flask, Hi e other figure rcprc- 

30 

sc Ells ail iron rammer, which, however, is inn rely cast- 
iron at one end, where Llicrc is a round button of from 
2 to 4 inches in diameter on the face. The wooden 
soan]-: or bundle ss- generally tapered or pointed at the 
opposite end of the knob, for piercing the sand, or to 
reach more closely into corners. Each of these ram- 
mers ltuiy bo from 4 to 4 feet long, according to tim 
kind of work to bo done with it. 

Besides tliu tools here enumerated, the moulder has 

k 

short-handled light shovels, for filling boxes acid for 
world in* the sand; sieves of various sizes or meshes, 
acid a riddle for filling the llask ; sm all bellows, for 
blowing dry loose sand from the mouldings, and part- 
i a: i i on th \ V, i , "i : : :i :■- i :: !-:0. ■:■ ■- 1 1 - ai . or black* 

ening. The moulder needs nei iron pot for bolding 
parting-sand, and also a water-pot : two or more linen 
bags for coal-dust, black-lead, and pease-meal ; a piece 
of rope for tufts, for which paint brushes also can 
bo used. Piercers or prickers, ore iron or brass 
needles, made of wire, from ^ to J of an inch thick ; 
they are from fi inches to two and more feet long } 
tapered cho whole length, and drawn to a point. 

Partinij-mnd^ is that sand which is strew n over the 
moulding sand where- the boxes separate \ it is either 
free-santl. river-sand, sea-sand, or pounded cinder; 
or it may bo the burnt sand scraped off the castings 

■j| 1 

hJ L 

in cleaning them. may bo substituted 

by any other naealj the first, however, is the best. 
Many tapered pins of various lengths, round, square, 
OVal, and oblong, arc needed in a foundry for making 
gits or gates ; some strong, well-tape rad and pointed 
screws for lifting om the patterns; iron hammers and 
wooden mallets, sin nil crowbars, pinchers and tongs. 

Moulding in greensand . — There are three dis- 
tinctions iu moulding; green-sand, dry-sand, and 
loam moulding, Green -a and moulding is generally 
applied to light iron castings; as small, unim- 
portant parts of machinery, stove -plates and stoves, 
he How- ware, grate-bars and fire-grates, shot and 
cart-wheel bushes, water-pipes, gas-pipes, and many 
other articles. This method is seldom used for 
any other metal than iron. In making a mould 
for a small piece of machinery, say a wheel, in 
green-sand, the pattern 13 put upon a flat board, 


which is laid perfectly level upon the door of the 
foundry, or, for small articles, upon a pair of trusses, 
or :i box which contains sand. Upon this board 
the pattern is laid with its smooth side on the board* 
If the pattern is divided In two halves, but one half 
of it is laid down, tbe jointed side upon the board. 
Figure 0 shows Lbo arrangement seen from above. 
The board is to he straight and well planed, rand 


Fi$. 6 , 




made of two- inch pine plank* or, if the article is 
small, hut one- inch. After the wheel is laid down and 
well adjusted, or made solid by sprinkling some sand 
on those places where it does not touch the boards 
the lower box of the lhisk is put down inverted upon 
the board. Before the drag-box is put down, a 
layer of sand of one inch thick fs frequently spread 
over ihe pattern and the board. In this sand the 
box is imbedded, and rests more firmly in it than 
upon die bare board ; the box and pattern arc not so 
liable to shake, or the board to vibrate. The first 
layer of sand upon the pattern 33 to bo worked 
through a fine sieve: this sieve is to be finer, tEm 
smaller and thinner the pattern, or the more smooth 
tiie surface of the casting is to he. This facing-sand, 
or the first layer, te, in instances where a very smooth 
sharp impression is required, to be fresh sand from 
the pi.t, which never before has been in a mould* 
Of such fresh sand, a layer of £ to \ of an inch in 

uO 

thickness is to be sifted over the pattern. One inch, 
or, according to the pattern, a greater depth of fins 
sand, is to form the facing of the mould. All coarse 
graii] a of sand arc to be prevented from coming in 
contact with the pattern. If the pattern is compli- 
cated, or contains many nooks and corners, the facing 
m pressed to the pattern by hand, to secure .a uni- 
form covering and a uniform tightness of the Sand- 
After the facing is properly secured, common mould- 
ing-sand is thrown into the box through a coarse 
riddle, ilusb with the box. This sand is rammed down, 
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cautiously and uniformly, with the wooden anil edged 
stamper. When the first box-full of sand is secured 
and well, worked into the cavities of the pattern, the 
box in ay be fit led again by throwing in, sand from 
the pile, which is repeated until the hex is properly 
filled and of uniform lightness. The coarse, or List 
sand] is rammed with the round iron stamper, the 
superfluous sand is stricken oil by running an edge 
rule over the box, so us to make the sand perfectly 
flush with the box. If this first, or the drag- box, 
has traverses, no shown in the drawing, there arc 
often dElliculties in getting the sand properly distri- 
buted over the pattern, anil it is not easy to obtain 
a uniform compactness of the sand. Traverses in 
the drag- box arc admitted only in cases of very 

cj -± 

smooth single patterns. Most of the moulds are 
made without traverses in the lower box; it is con- 
sidered more safe in working the sand, and the work 
is done easier and faster. When there are no tra- 
verses in the lower box, the sand, after being levelled, 
is sprinkled over with some loose sand acid cover ed 
■with a board, which covers the 1 1 ox all over j it is 
gently rubbed on, and t be whole, box and board, turned 
over, so that the former bottom is now the top of 
tbe box. If tEie patterns arc large, and the box is 
heavy, it is necessary to fasten both bottoms to the 
box by means of glands, so that no slipping of the 
boards may happen while the box is turned over. 
If traverses arc in the box, and no bottom is used, 
a. smooth place on tbe floor of the foundry is to be 
prepared beforehand, upon which the box is laid. 
In case there arc no traverses, it is set upon a 
plank bottom. When the box Is deposited in its 
proper position, that is, in that place where the 
casting Is to be performed, the first bottom upon 
which the pattern was laid is removed, in which 
there is no difficulty, if iko bottom is not fastened 
to the pattern. This bottom is frequently fastened 
to the pattern, which is done in cases where the 
patterns ace limber; as is the ease with light and 
ornamented railing, ornamented stove or fire-grate 

plates. In tins case a few gentle taps am to 
he given on the back of the board, either with a 
wooden mallet where the bottom is of value, or with 
an iron hammer j these taps will loosen the Sand at 
the pattern, and there is less danger of breaking or 


injuring the facing of tEie mould. In this case the 
join-pins of the boxes arc fastened to the drug-box, 
aiid arc to go through the bottom to secure the exact 
position of the pattern in the sand, when repairs 
arc to be made to the mould, in which cases the pat- 
tern is put in again after having been removed. 
In ordinary cases these plus arc fastened to tbe 
upper box. In many instances- no bottom for the 
pattern is used, but the upper box of the flask is 
filled with sand, rammed in and levelled; upon tills 
the pattern is bedded, then the drag- box put on, and 
the work done us described above. It is a bad 
practice to work without a pattern-bottom \ it is a 
slow way of working, the patterns are liable to be 
injured or bent, and the castings are never very flue 
or correct* After the bottom is removed, the upper 
surface of the sand- parting is smoothed down, and 
toe Superfluous sand cut away by means of a trowel* 
Pattern, sand, and box are to form one flush surface ; 
this surface forms the parting. Tbe partEng-aur face is 

thinly covered with parting-sand, gently sprinkled 

30 

oil by hand; as small a quantity as possible is to be, 
used, just enough to prevent the adhesion of tbe 
mould Eng-sand > As it is impossible to avoid thro Ty- 
ing some of the parting-sand on the pattern, which, 
if left there, would cause a rough surface to the 
casting, tins Sand is gently blown off the pattern with 
a small ban d-bei lows. After tbe one half of the 
mould is so far prepared, tbe other parts of the pat- 
tern are put on, ill cases where the pattern is divided ; 
the upper box is thou laid in its proper place, the 
hooka fastened, tbe facing-sand is put oil; after 
which the common sand is stamped in ; in short-, the 
same operation is performed as previously described 
for the lower box. When tbe pattern is simple and 
smooth, there is not much difficulty in adjusting the 
traverse?, which may bo straight, and reach with 
their lower edge down to wiLhEn half an inch of the 
pattern. Jf the pattern is not smooth, and parts of 
it project into the upper boxj the Lr a verses are to be 
cut out in those places where they touch the relief 
parts of tbe pattern. For these reasons wooden 
traverses are preferable to iron unc-3, because they 
can bo easily fitted to any pat tern* Many boxes 
liavo no traverses at all ; this is the ease with boxes 
of less than eighteen inches or two feet square* 
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Gates , — Immediatclv after cho face-sand is put in 

37 

the upper tox, ij.it i.l before the second layer is thrown 
in, preparations are made for the fjits } gates Or pits- 
s a g es fu c tl io lIl U tah "J r h j s is ilone by so t i i ng i n woo d en 
pins, very muub tapered, and of a sufficient length 
to reach above the edge of the upper box. These 
pins aro generally made of wood, ami arc of a great 
variety of forms, lengths, and thicknesses. The 
setting of these for gits is a nioc point, and requires 
some dtscr uni nation on the part of the moulder ; 
particularly where iron is to ho cast, and where the 
patterns are very thin. On the distribution of the 
gits depends in a great measure the success of c List- 
ing. J.f the pattern Es of a heavy thick Form, say 
more than half an. inch thick iri its thinnest part?, 
and its. surface l? not too large, one gate wilt be suU 
fieic:]!:. ill proportion as the surface increases or 
the pattern is thinner, the number of passages is to 
be increased. In most instance? it is preferable to 
have the gits outside the pattern ; but this, always 
rcifuircs a Somewhat larger Hast, for which reason 
tli is rule is not adhered to. Thin plates require flat 
Ljits of a very oblong form ; mere edges, in ease the 
gits are to be set upon the plate or the easting itself. 
On round pattern?, wheels, pulleys, or any others 
of that description, the gits must always bo set 

outside. In ail cases there is to bo an air or 

38 

gas gate, which is always set upon the pattern 
directly, whether the passages are inside or out- 
si da of the latter. For very light, thin, or open 
ornamental castings, it Is often difficult to find 
the proper places for the gits, acid it requires 
some experience io decide, at first sight, where to 
put the gates on a- now pattern. Frequently more 
than one of the first castings of a new pattern 
are lost on this account. In alt instances it is 
a rule to put the gits in such places that the 
metal may Ibid the shortest way to fill the mould ; 
where ibo metal, in passing through the narrowest 
parts, will And wider and heavier channels to b 
filled, so that the partially cooled metal may unite 
again Lit the heavier parts of the mould. If one 
passage is not sufficient, there arc to bo two or more ; 
in fact, as many as arc necessary to secure Success, 
The fluid metal is to ho poured into all the gits at 
on oo, whatever number there may be. so as to fill the 


mould in the shortest time, and promote a union of 
the metal from the various passages. 

When boxes, pattern, and gits arc in their proper 
places, the flask has the appearance of Figure 7. 
When the upper box is well filled witll Sand and 
levelled, the hooks arc unfastened, and the top box 
gently lifted by one, two, or more men, or, which t3 

i-Vy. r. 



Safest, by means of a crane* The box is then set on 
one edge, or turned edge ways in the crane; the pans 
for the gits arc then withdrawn, and the tapering 
holes are cut larger, bell-mouth shaped, at the top 
of the flash. The gits arc to be very tapering and 
smooth, to allow an. easy passage for the hot metal, 
and prevent die washing down of loose saEid. 'When 
the upper box is well mended and secured, and ready 
to be put on again, the pattern jit the lower box 
is removed- Before this can be done, the edges 
of the sand all a round l Em pattern arc wetted, 
which is done with a swab, or with a paint-brush 
soaked in water, and pressed gently between the 
fingers while run [ring it over the mould. In that way 
a greater or smaller quantity of water may be thrown 
on the edges, ns the workman may find it necessary* 
The sand is now examined with the finger all around 
the pattern, in order to ascertain if it is of a uniform 
closeness. If coo loose, m as not to resist the with- 

40 

draw a! of the pattern or the influence of the hot 
metal, it- is pressed down, and some fresh sand worked 
in with the trowel. If the sand around tbe pattern is 
uniformly close, the trowel is used for smooth log the 
whole surface, and t-hon tlm pattern is withdrawn* 
To withdraw a pattern is in many instances a deli- 
cate operation, for the sand will more or less adhere 
to it and damage the mould, in case the pattern 
is lifted without being properly liberated from the 
sand. To free the pattern from the adherent 
sand, (ho l if ting-sere ws are put in, after which ifc 
is loosened by striking it gently downward with 
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a moo i tan mallet. In lifting it, H is to by tapped 
sideways against one of the corners of the pattern, or 
against the lifting-screws, or a gainst studs made for 
the purpose. 

The lifting-screws arc sharp-pointed and tapered, 
and of a coarse thread when the pattern is of wood. 
Tn in etal patterns the thread is out into the pattern, 
fitting the screw', Richly ornamented or carved 
patterns, or those of complicated machinery, are 
seldom lifted without breaking more or less of the 
mould, and damaging It. The moulder repairs such 
damages by putting some water on with the swab, and 
adding ns much sand ns appears to him sufficient for 

filling the break. The more prominent parts receive 

41 

a touch of the SWub. The pattern, when removed, 
is well cleaned by means of a dry brush, and laid in 
the sand again, in its former bed. With simple pat- 
terns tins latter operation is not necessary : a skilful 
moulder can repair a damaged mould without resort- 
ing to this expedient:. In ornamental moulds there 
is, however, no chance of Successfully repairing 
st break. The pattern is once more pressed down to 
its former site, and then withdrawn, the mould 
generally being then found to be perfect* 

Blackenijuf the mould . — By shaking a small hag 
filled wit Ei blackening or ground charcoal, over the 
mould, it is covered with a- thin film of coal-dust. 
This dust is to be distributed as evenly ;ls possible. 
If fresh &a ;id baa been used for facing, the dust will 
adEiere to the sand, and tne pattern, after being well 
brushed over, may be laid in again to smooth the 
dust Jo it ti. The sand around the pattern is Smoothed 
with the trowel.. If the mould is faced with oka sand, 
the dust is not likely to adhere, and may be blown 
off, which is to be avoided. In tins case a coating of 
fine meal is given to the mould; any meal wit I answer 
for this purpose, either rice, corn, or pea sc- meal. 
If meal has been used before the dust is put on, it Es 
not advisable to put the pattern again in the mould, 
until n heavy coating of dust has been given over the 

4 13 

meal. Care must be token in using coal-dust or meal, 
as belli cause dull castings if used to excess* The 
best and smoothest eastings are made where the 
facing consists of a thin coating of fresh sand, and 
with as little blackening as possible brought upon it. 


Skilful moulders wit l however succeed in putting in 
the pattern again, w h ether they have been using meal 
or not. When the sand is well smoothed down, and 
tac pattern laid in again, the channels or passages 
me sen oped out of the parting surface. The ping 
■which formed the gits, have given an impression in 
tijc sand oi the lower box. Between these impres- 
sions and the pattern, channels are dug a quarter 
of cm inch or more deep; where these channels 
join the pattern, they are seldom more than ef the 
above-mentioned thickness, but may be thicker and 
narrower towards the gate; the channels must be 
thinner nt the pattern Elian anywhere else, to make 
them break close to the pattern, when broken off. 
If one of such channels is not deemed sufficient,- two 
or more may be cut from the same gate; the cts a Ki- 
ll el also may be widened towards the pattern, 
to afford a sufficient inlot for the metal, and may 
be swabbed, to give greater security against being 
washed away hv the hot metal. After this is done, 

the puLlero is taken out once more, the upper box 

43 

put on gently, the books fastened, and the mould is 
re a d v for casting. 

^ *_i 

When parts of the pattern project Into the upper 
box, or the pattern is divided, the same process is 
to be followed with the upper, as bus been done with 
the- lower box. In this case the upper part of the 
box is to he covered with & board after the gate-plus 
are withdrawn, and the box laid upon its back, so 
as to Si a vc that part of the pattern uppermost* wbteEi 
is to be withdrawn. The process of lifting the pat’ 
tern is here exactly the same as in the lower box, 
except U.i at more caution is required in patching up 
damages than in the lower box, to prevent the 
dropping of sand when putting this box on the other. 

kYlicn a pattern is fastened to the pattern board, 
it is lifted out before the upper box can-’ be filled 
with sand. In tins case the upper box is filled 
ever a smooth board, well polished with the trowel, 
and put on without further preparation. It is pre- 
ferable in this instance to bear the upper hox down 
by weights of pig-iron, instead of hooks. This 
mode of moulding is easy and works' fastj but is only 
applicable to very tapered and low patterns, 

( Ja mp as ilia ft of Mo tildii ml, ■ — ■ A I tb on g h m oul d - 

mg in green -sand at first sight appears to be so 
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simple, vet great difficulties, uud often Failures, may 

■44 

bp encountered by not observing certain practical 
rules. The com position of the moulding-sand is of 
the Grs-t importance. If the sand is too strong, that 
is, if it contains too much day, it is only fit for small 
or very thin eastings. In this instance, care is to bo 
taken not to make it too wet, for it absorbs a great 
deal of water without showing dampness, but it id 
soon found to be too damp for easting. Such fat, 
strong sand may be improved by burning it, or by 
continual use. It may also hi. 1 , improved by a mix- 
ture of charcoal- dust, coke-dust, or anthracite-dust. 
If too much coal-dust is used to make the sand work 
well , the castings are apt to be rough. Such strong 
aand is to he avoided for heavy eastings. The heavier 
the cast, the poorer and coarser the sand is to bo. 
Fine moulding- sand is liable to the same objections 
as strong sand; it works well in small moulds, if 
mixed with charcoal-dust, but it ivil! not do for heavy 
castings, A large mass of hot metal generates a 
great quantity of steam in the moist sand, also com’ 
pounds of carbon, which gases require vent : open 
coarse sand is necessary to give that vent. Co re- 
send is always coarser then moulding’ sand, and 
seldom lit to be mixed with if, 'Where many cores 
arc used, whether large or small, it is advisable to 
carry the castings to some spot in or out of the 

45 

foundry, where the cores may be withdrawn and 
broken without their sand mingling with the mould- 
mg-sand of the Foundry. A lot of good, well pre- 
pared old sand, is of great value in a foundry ; i:s 
proper aggregation ought to be kept up by daily 
additions of fresh sand, or is liable to become too 
weak in the course of time, After each casting 
the sand is to he wetted with as much water as is 
required to give it the dampness necessary for 
its adhesion. The amount of water differs in, almost 
every instance, and cun be determined only by 
experience. All the sand of a foundry ought to be 
riddled at least once a week, to free it from chips of 
wood, pieces ef iron, lumps of burnt sand, ami similar 1 
matters, which produce in conveniences in founding. 
If green sand is rammed too tightly, especially for 
large castings, it is frequently broken, an d bad 
porous castings are the consequence. This happens 


because the confined steam or gases cannot escape 

through the sand, and in rushing over the face tear 

it down. The running in of tiro piercer, to make 

artificial air-holes, ia in such cases of great service, 

but is almost ineffectual in Urge or thick castings* 

It needs open, porous sand, to make the best kind 

of vent. Vent-holes pierced or left purposely, Trill 

never replace the advantages of open sand. If tho 

4G 

sand is not rammed tig lit enough, the liquid metal 
h apt to break down all the projections in the sand, 
and by its fluid pressure cause unevenness and swell- 
ing of tho mould, and in consequence imperfect cast- 
irtgg, Iktdh kind of sand, and each form of pattern, 


requires a different treatment to insure success* 
Too hose open sand, and too much coal or blacken- 
ing, will make rough, imperfect, dull costings. Fine 
or strong sand is liable to cause boiling, explosions, 
ur porous eastings. Many of the difficulties tuny be 
removed by a skilful moulder; still it cannot be 
expected of him to make smooth sharp castings in 
course sand, or in sand which contains too much 
coal. Tho skill of a green-sand moulder is more 


frequently put to the test, than that of any other 
artisan. livery different form of pattern, different 
sand, different coa!, different metal, and different locali- 
ty, makes it necessary to modify his mode of working. 

Division of labour* — The most Successful way of 
overcoming the practical difli cullies of green-sand 
moulding, is to divide the business into branches, so 
that each different kind of Casting may bo carried on 
in its own appropriate locality, and with its own 
proper workmen and materials* Tho sand suitable 
for heavy machine castings, is not fit for moulding 
small cog-wheels* less so for hollow- wo re, and still 

J | J m r ^ 

less proper for ornamental carved castings. I lie 
moulder who has boon trained to small articles, id 
hardly able to do heavy machine work ; and those 
moulders who have been used to moulding heavy 


articles, cannot at once compete with moulders of 
light castings. To work successfully in green- sand* 
it is almost absolutely necessary to divide tho articles 
o f m an u fftetur c. T here on gb t to be a s epar a te shop, 
and separate hands, and particular sand for heavy 
machine- frames ; a division for small machine-cast- 
jngs ; a separate foundry for hollow-ware acd stoves; 
and another for casting ornaments and railings, for 
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bras* and for bronze. Each b ranch of these articles 
of founding requires peculiar conditions under which 
it can bo most perfectly done, and carried on with 
the largest profile 'J bo author lias observed an instance 
where a moulder had been making, for eight conse- 
cutive years, a certain kind of flat-bottomed pot, with 
great success, .No other Tin on l der could earn half us 
much on the same article, nor make it equal in qua- 
lity, This moulder could not make anything 
but that pot; lie fulled in everything else lie tried, 
Moulding generally is a very particular art, but 
green-sand moulding more so than any other kind of 
moulding,, if wo wish to economise In the prosecution 
of the business, 

moulding in open tand is frequently resorted to, 
to avoid the making of flasks, It is in no way 
cheaper than moulding in boxes, and the castings 
arc always rough and uncouth ; but there arc instances 
where it cannot be avoided. To mould iu open 
gund, a particular bed is prepared in the foundry. 
The ground below it is dug out to the depth of two 
feet below the level of the foundry floor. This hol- 
low is to be as large in extent as the largest mould 
to be made; a little larger docs no harm. It is filled 
with coarse charcoal, coke, or anthracite -dust, or even, 
with small, say half- inch pebbles, in the bottom. 
Up on this bed of open matter, two inches thick of 
the coarsest mould, or river sand, is riddled, and 
upon this common moulding-sand is sifted. When 
the bed is so far prepared, two straight cdge-riitea 
are put edgeways, one on each long side of the bed. 
These rides are adjusted by a level, so ns exactly to 
range with each other, as well as wiLh a horizontal 
lino. If n o w a n edg e-r ulo i s d raw n si a n t tng o rer thes e 
edges, it of course will cut the sand between the 
rules down where it is too" high, ami will fill any 
cavities there may be. As this surface of the a and 
will stilt bo rough, even after this levelling is accom- 
plished, Mine fine sand fa now sifted over the whole 

surface, and a long straight wooden roller, of about 

.40 

six or eight inches in diameter, and long enough to 
reach over botli edge- rules in the ground, is rolled 
gently backwards and forwards Over the bed, care 
being taken that the edges of die rules are clean, and 
that the roller never misses them. This operation 
will smooth the surface of the bed; and in case the 


sand is not considered sufficiently solid, some more 
Hue sand is sifted on, and the roller used to press it 
down. This process may be repeated as often as it 
is found necessary, until the sand ia sufficiently com- 
pact to resist the pressure of the flu Ed metal. After 
finishing the bed, the rules are removed, Upon this 
level bed the pattern is laid; if it hag any projections, 
these are turned downwards and pressed into the sand; 
the largest part of the pattern however is left above 
the sand, particularly if the pattern forms a plate. 
Around the pattern, which is to have a straight sur- 
face, some sand is piled by hand to form a dam all 
around the pattern, and Hush with it. After the 
pattern is withdrawn the sand- dam forms the en- 
closure, and must bo strong enough to resist the 
pressure of the fluid metal- ■ On a convenient side 
of the mould the channel is elevated; that is, a 
place on the top of the dam fa made broad enough 
to receive the fluid metal, and distribute it gently 

over the mould, if there are any cores Ea the 
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mould, these are to be held down by pieces of 
iron, to prevent their being lifted by the fluid 
metal. After casting, the hot congealed metal should 
be covered by a tit in coating of sand, to prevent 
its radiating too much heat into the work-room* 
This kind of moulding is hardly ever used but for the 
roughest kind of iron castings; it is seldom applied 
to other metals. It is mostly in use for foundry 
utensils, as plates and platforms for the loain-mcmld- 
cr, furnace- plates, grate- bars, and the like articles. 
Jflutes of any size and form may be maJe without 
pattern: £ lie edges are then formed by rulers, and 
the corners by wooden, squares of the desired angle. 
The thickness of such plates is determined by the 
amount of metal poured into the mould* . Bough 
flooring plates, rough railing, and other in different 
castings, are some times made in open sand, 
Moulding in one box. — In castings which arc to 
be made from smooth patterns, and where no great 
accuracy is required, the pattern may be suu.lt into 
the foundry floor and covered by a box. Every 
foundry floor fa considered to cons 1st of a and, at 
least a couple of feci- deep. A ditch ia dug, or a 
place as large as the pattern, and every coarse piece 
of burnt garni, nails, iron, &e., removed, by riddling 
the sand. If the place fa loo dry, some water ia 
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thrown over It. ami if too damp, day sand is thrown 
over until i l is so fur elevated that the moisture will 
not injure the casting. The place is to be level. 
The pattern to he moulded is laid upon the sand 
and pressed into it, and the Sand worked against 
the pattern by bund. The filling-up around the 
pattern is to he lluali with the pattern, and to extend 
far enough to resist the pressure of the fluid metal: 
Upon this mould, which forms thu lower box, the 
upper box is laid, and kept in its place by four or 
more wood- poles, driven around the hex into the 
ground- 'l'h is upper box is managed just as any 
other upper box, with only this difference, that weights 
are used to hear down upon it and resist the fluid 
pressure of tho metal. If a pattern is large, and 
there are no means in the foundry to lift a heavy 
box, and if the upper side of the pattern is smooth, 
tho mould may be covered with iron fr nines in the 
form of open network, east in open sand, and covered 
with a coating of coarse loam, well dried. By join- 
ing the edges closely where these plates meet, a cast- 
ing maybe made just as good as i f an upper box had 
been used. Castings made in these kinds of moulds 
are never so good as if made in the regular wny in 
two boxes ; moulding hi this manner is admissible 
only where necessity compels,, and quality Is no desi- 

d era turn, ft is in rather more general use than 
there is need for. In a foundry where large machine 
castings are made, it requires much room and con- 
siderable dead capital to keep a sufficient stock of 
flasks, but l he interest on capital thus invested 
easily paid for by the facilities and security afforded 
in moulding, anil the better quality of the eastings. 
Moulding in the floor of the foundry answers for 
some kinds of pig-iron better than for ol tiers. 

Moulding of a Vog -wheel. — Heavy green-sand 
moulding?! arc very frequent, and it will not bo amiss 
to describe the moulding of a large piece. Wo will 
select the moulding of a large face^eog wheel. Sonic 
of tho wheel -patterns arc divided into arms and cir- 
cumference, which is on many accounts preferable 
to other methods, but particularly on account of 
exactness. A wheel cast to its spokes is never round, 
as the area between the arms stretch in cooling. Wc 
will adopt a wheel with arms, and these arms divided 


on account of tlicir cross section. 


/'&. 6 . 



Figure 3 is a vertical section of a flask filled with 

f)3 

sand, and ready for lifting the upper box. The dif- 
ferent shades of the sand indicate what belongs to 
the upper and what to the lower box. In a wheel 
of this kind the face of the wheel is square, as a 
matter of necessity ; no tapering is permitted, as in 
patterns of other descriptions. The inside of the 
rim may be tapered, and as the spokes of the wheel 
cannot be lifted from the lower box, only the spokes 
are divided so as to lift one half of each with the 
upper box. The lifting of the upper box is now not 
difficult, since a part of the pattern is carried with it* 
The part of the pattern which belongs to the upper 
box, is fastened to the box by the screws A, A, which 
pass through tho sand, and arc fastened to- planks 
on the top of the box. These screws are drawn 
tight, so as to leave no space for any motion of the 
pattern. The half pattern in the lower box is with- 
drawn, by lifting it perfectly vertical and in all its 
parts at once. This- work is done by several men; 
ten or more hands are often required to perform this 
p arts ucocssful 1 y . Wli il e cb c p a tter u ia bei ng r a iscd , 
the men lift with one band on iron pins firmly screwed 
into the pattern, and strike the pattern gently but 
in rapid succession, so as to loosen the adhering sand. 
Before the pattern is lifted the damages done by re- 
moving the upper box are repaired, which is easily ac- 

54 

com pushed by using some damp sand and the trowel. 
In case the sand is not very porous, it 3s pierced close 
to the pattern, to make air boles for the escape of 
the gases. The number of boles required de- 
pends entirely on Ike quality of the sand ; dose, 
strong, or fine sand requires more vent-holes than 
that which is coarse and open, i l the pattern in 
the lower box is smooth and varnished, the swab 

n] no be used liberally, but if not, or if the wood 
+■ " 

is porous or coarse, but little water is used, and 
the pattern is to bo withdrawn as soon as possible. 
It is altogether a good rule in moulding to work fast, 
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amt withdraw tEse pattern from the sand ns soon ns 
possible, particularly a wooden one. It is no ad- 
vantage to a tnetal pattern to remain long in the 
sard; no pattern ought to remain there over iifjgEa t. 

L is almost unavoidable to prevent Injury to the 
mould, purlieu lari y at the periphery of a cog-wheel : 
the sand between the teeth will ho always more 
or less broken. To repair those injuries, one or 
more single teeth are generally supplied by the pat- 
tern-maker, of which two at once may he set in and 
the sand between the two filled up by means of a 
long sleeker. A preferable mode is to have a seg- 
ment of tbe wheel. of at least three teeth; such a 

segment may he easily withdrawn, and gives mote 

bo 

correct divisions. To work with loose teeth requires 
great experience not to injure the division or pitch 
of the trliech Other parts of the mould are generally 
simple, and if any injury is done it is not difficult to 
repair such with damp sand, by means of the trowel 
or sleeker. A long, well made, and polished sleeker 
is of great service in moulding wheels. The model 
is well polished over, after the pattern is withdrawn 
and every broken part mended ; it then receives 
a slight sprinkling of charcoal -dost, and is again 
polished- 

When the lower box is finished, the upper box, 
which is still fastened to and suspended in tile Crane* 
may lie turned over and laid upon its back. If the 
l)ox is too heavy, or the means insufficient to turn 
the boy, it is left suspended iu the crane as .it is, 
fac e down . 3 o m e to m p or a ry = u p pot is b o w c v v. r ou g h t 
to be erected below the box. to hold it in case the 
chain of the crane should break, which would en- 
danger the life of the workman engaged in repairing 
injuries. AH the work to be dorse at the upper box is 
i n tli is ease ace oi n pi i s h m i from bel o w th c bo x . W I \ He 
one workman is below, first mending and wetting, and 
then watching the mould, others unscrew the pins 
from above, and En case there is any danger of sand 
breaking Hose, the unscrewing is stopped, and the 
doubtful places soaked with water, and firmly pressed. 
In many instances books of small wire, wet in 
clay-water, arc stuck around rise edges of tile pat- 
tern in the sand. The pattern, after every injury 
has been repaired, in removed, the mould polished, 
and the upper box is then ready to he put on the 


lower. In this instance no coal-dust can be used in 
polishing the mould; the casting, therefore, will he 
rough at l fie upper side, hi all case* of divided 
patterns the hcLtci' pints is to turn the top box upside 
down, which gives an equal chance to tile upper as 
to the lower box; the proper work can then be per- 
formed on it. To turn a box upside down., requires 
a suspension of it on two points or swivels; tbo box 
must of course he strongly made. In lifting too 
much attention cannot be paid to the uniform and 
vertical raising of the box ; the least twisting of it 
will break thesauri and cause injury to the mould. 
Ilexes Mi^de tec weak arc very apt to bend, and 
often cause tlnj fading out of the sand altogether. 
After the upper box is well repaired, the gits ready, 
and tlae channels cut in the lower mould* the flask 
may he closed. Hooks arc useless on largo boxes; 
the only means to keep the upper box down against 
the pressure of tlie fluid metal, is by weights or 

screws. Thinks are laid over it to prevent damage to 

&T 

the mould, and the weight, which may consist of 
broken pig-iron or any other heavy metal* is gently 
laid upon these planks; in this way the pressure is 
more uniformly distributed. The gits to a wheel 
ah ould be between two a pokes, near the periphery, 
cud two or three channels cut from each git* either 
to the spokes, or, preferably, to the spokes and rim. 
For a largo wheel there are to be at least two gits — 
three would be bettor. There are also to bo some 
flow -gates, one in the centre and two or more at the 
circumference. The gits should to be large* any 
two inches wide, and also hate a wide trumpet 1 1 taped 
mouth. The channels which conduct the fluid metal 
from the gits to the mould, arc to he smaller it; section 
than the git; for in pouring the nmlu! the git Is to 
be kept full, to avoid the passing in of impurities* as 
eo id. dross* or sand, which may float on the metal; 
such impurities would injure the Casting if permitted 
to pass into tin: mould. 

Fid Lures from some unforeseen difficulty frequently 
take place in the moulding and casting of large pat- 
terns, Fine strong sand h never to be used for 
heavy mouldings in green-sand; it invariably causes 
boiling, cr at best* causes the eastings to be porous 
and lud at holes. If fine sand h mixed with much 
coal-powder, it is liable to be too weak to resist the 
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pressure of tho metal, or even the drawing of the 
pattern. it requires too much coot to make fine 
sand porous enough for heaver castings. Coarse 
open sand is the best for heavy eastings where a largo 
quantity of in eta l is poured in a mould; such sand 
however makes rough castings, which can bo remedied 
in various ways. The mixing of coal-powder with 
coargc sand is not to bo recoin mended, for it makes 
tiie sand too iveak, and causes the generation of coo 
much gas. Open porous sand, free from coal, can 
he used to advantage, if the pattern is covered with 
a Ever of fine sand, sav one quarter of an inch thick, 
or sucli thickness aa is sufficient to resist tiie pros- 
5 lire of the iron ; a very thin C Cut ting is in tuOSi Cases, 
sufficient, Such a coat! tig of fine sand, well dusted 
and polished, will make smooth cast [rags. Goal is 
not of much use In. sand for heavy eastings, for if 
the Iron retains i£s heat long, 53 it does m ponderous 
in asses j it destroys the coal nearest to it* in cons*- 
queues of which the casting assumes a peculiar 
roughness. The only coal which resists the influence 
of hot iron in large masses, is plumbago or anthra- 
cite, but these, if they are so fine as to make a 
smooth surface, arc too fine to admit tho free escape 
of tho gases, and if such carbonaceous matter Is 
coarse, it causes as rough castings as coarse sand. 

50 

In practice, coal naked with the sand is advantage- 
ous, but it is not to be In excess, and coke or char- 
coal- dust arc to ho preferred on account of their 
peculiar porosity. Tint in heavy castings, coal can 
never prevent the metal from penetrating between 
the grains of sand ; and if coal is of no service on 
the facing, it is of none in tho body of the mould. 
Heavy castings arc therefore best made in dried 
sand or loam, as wo shall hereafter describe. Ma- 
chine frames of a large body of metal, or of little 
importance, may he moulded In green -sand; but 
frames which are to be strong, wheels, or beams, 
ought to ho east in dry sand, for the unequal shrink- 
age of iron in wot sand, caused by the moisture, is very 

■C - 

apt to Impair the strength of a casting. 

Moulding* (if mere than tiro boxes, are not so fre- 
quent, and are generally avoided in moulding machine 
frames. Many a com pi lea ted pattern may be 
moulded in two boxes, if properly managed. If no 


division of a pattern cun bo devised to meet all the 
milieu! ties, the moulding with cores ;s resorted to, t.o 
meet tiie emergency. We will illustrate this in one 
instance. Figure 0 represents a fiask in which a 
pulley E moulded. Tho pattern of the pulley is di- 
vided at the dotted. line. After the lower box is 
filled and turned, the Sand is Cut out around the 

m 

F\ !S . 



circumference ag indicated, the surface of the sand 
smoothed and parting-sand sprinkled on, which is 
carefully brushed or blown off the pattern. The 
other or upper part of the pattern is no w laid down, 
ami a core of fresh moulding-sand pressed carefully 
into the groove of the pulley, in the form as indi- 
cated. Tills core is filled flush with the patter]], 
and slanted towards the edge of the box. It is well 
polished, covered with par ting, sand, and then the 
upper box put on and moulded, When both boxes 
arc filled, the flask b covered with a board and 
turned upside down, the drag-box is then lifted, ofif 
first, and the lower half of the pattern removed. 
After this the flask is once more closed and turned, 
putting it this time oil its bottom part. The upper 
box is no w r lifted, acid the otSjer half of tho pattern 
removed. While turning tho box, and lifting tho 
pattern,, the very brittle round COCO of green-sand 
Is hero always supported, without danger of its 

breaking. In a similar manner many complicated 
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patterns maybe moulded, by simply putting in coles 
of this kind. Where green cores cannot be applied, 
dry cores must he used, and tho spaces for such pro- 
vided for In the pattern ; but of these hereafter. 

Small articles of machinery require in many 
In stances very skilful work in on, and a dexterous 
handling of the patterns. There ia no branch of 
mechanics where more perfect castings arc required 
and made, than for spinning machines. Those cast- 
ing! are to bo true, smooth, sound, and malleable, con- 
ditions which arc not easily effected. To succeed 
well, it requires particular sand, and a obtain 
amount of coal mixed with it, and workmen who are 
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e xp e i'i cn c c (I i ci tli at k i a d o f wo rk. Mu n y ad va n tn g c a, 
however, rnay he given to Lite moulder Ik the arrange- 
ment of ft pattern. IF a small face-wheel ig to be 
moulded, and tho teeth are to bo parallel it ia 
difficult to mould such a pattern. If however a ring 
of lead is cast around the wheel, so that each 
space between the teeth of the wheel is occupied 
by a lead tooth, and the wheel may be drawn 
through the lead without diUiculty, the moulding 
of sueEi a small wheel is rendered comparatively 
easv, by laying the lead ring upon the sand 
around the wheel, when the weight of the lead will 

hold the Rami down, which otherwise is apt to fol- 
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low the wheel, particularly that portion between the 
teeth. In moulding small machinery of iron, it is 
net so much (bo smoothness of the castings which 
is to be considered, as the soundness of the metal ; 
for this reason, the sand of such a foundry will bear 
and requires more coal-dust in admixture, than other 
foundry a and, 

Owiawwntal Moulding -* — The moulding of orna- 
ments and railing is a subject of some interest, 
besides being a branch of tEie fine arts. Railing of 
simple farms, with one side smooth, may he cast in 
open sand; but there is the objection against it that 
open castings, made of the same metal, are never so 
strong as those oast in Jlastg. There is no economy 
in easting railing ill open sand. For coarse railing, 
open porous sand is used, to [it am mg a good portion 
of coal. Here we have to remember that coal causes 
faint dull castings; the outlines are generally imper- 
fectly developed. Carved work or sharp outlines 
can never ho expected to be good if too much coal is 
used, either mixed with the sand, or dusted on. In 
ornamental moulding, tC is not generally the strength 
of the metal which S3 the m oat valuable, but it is the 
perfect representation of the pattern which ia desir- 
able, Sharp outlines and smooth castings are the 
object of the moulder in this case. Some coal mixed 

with the sand, is necessary, but It ought to be as 
Retie as possible. To secure sharp eastings, the fac. 
ing of the mould is made of Fresh -hie sand ; a layer 
of one- twelfth of an inch thick 33 sufficient, and this 
dusted with fine dust made of oak or hickory ch siren nh 
Ornamental work always 33 and can be sufficiently 
tapered to leave the sand readily, nod if the pattern 


13 made of metal, and well polished, it may be re- 
peatedly laid ill the mould, and all imperfections 
of the mould may be repaired to the most minute 
correctness. Ousting the facing of the mould is t lie- 
very last operation ; every damage is to ho repaired 
with fresh sand, and every line of the mould is to be 
correct before the dust is put on. There is no more 
coal-dust shaken over the mould, than is just suffi- 
cient to make a smooth c as ting ► Pease-meal or yny 
other meal is inadmissible in ornamental moulding; 
it 13 injurious to the sharp outlines of the Casting, 
Com clou pi: 1 utils of railing are generally smooth on 
one side, and may be east m wooden flasks; but 
where both sides of a railing are ornamented, Eton 
boxes are to be chosen. As an illustration of orna- 
mental green-sand moulding, we will choose a square 
hollow column or railing-pest, represented in figure 
10. Figure 11 is the post represented in a Section 
cutting through the post and the llask. The pattern 

GE 
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is divisible in four purls ; it. divides on each comer. In 
moulding, one of these parts or one side is laid on a 
board, and t h e lower bo x filk d 0 vc r the p a t tern ; tli e box 
is then turned, the sand smoothed, and the two other 
parts A A put on. To keep these parts of the pattern 
in their places, four or more small square boards arc 
put between thorn. These boards are of exactly the 
si so to fill the inside, R, of the square. Parting- 
sand is now 1 . hr own. on, and the middle box put in its 
place. The middle box is divisible on both ends, kept 
together by Eiooks, so that each part. A, of the box 
can be removed by ilseif. The spaces, A A, and P, 
are now rammed in and filled Hugh with the pattern 
and the box, A i'tcr this the fourth side of tlm pattern 
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is put in its place, which forms the top; parting-sand 
ami die upper box put on* ami tit is bos rammed in. 
The pins for the gits are to pass through die middle 
box into the lower; and if the metal is to be not 
more than halt an inch thick in Lis thinnest parts, st 
requires four gits, if thinner, six gita. On each end 
of the column ii Ho if -gn to is set upon the upper part 
of the pattern. When nil the boxes are filled, and 
the gate -pins in, the top is covered with a board, and 
the flush inverted. The drag-box h now lifter], and 
the side of the pattern removed. The four parts of 
the pattern are to be fastened, each to its respective 
box, by meafi a of screws passing through the sand into 
the pattern. Each of the four sides of the pattern 
has its taper towards the box. This lower pal't of 
the mould is to be well finished before closing, for there 
will be no opportunity of getting at it again. T lie 
small square boards, R, are now withdrawn, and the 
spaces left by them in the core, tilled up with sand. 
When the requisite work on this side h performed, the 
drag-box is put on again and the flask reversed. 
The git- pi ns arc now withdrawn, the upper box with 
Its part of the pattern removed and put aside, until 
both parts of the middle box are ready. The pi ns 
which held the middle hex to the lower, are not to 
fit too closely, or are to be moveable, tor the parts 

Ob 

of the middle box are to be drawn in an angle, be- 
cause it cannot be done straight.. The process of 
withdrawing the pattern from the middle and upper 
box is simple, and requires no particular description. 
For this kind of work a somewhat open sand, or fine 
sand mixed with ground coke or ground charcoal, is 
to be used. Too dost! or too strong sand is 1 sable to 
cause explosions in this case. .Many apparently 
complicated patterns nmv, like '-ds pattern, be 
very easily moulded, and by simple means, If they 
are properly divided. 

^louidinfj of Hallow- ware . — The distinct objects of 
this branch arc* ho vt ever numerous, still of great 
similarity. In no branch ol the art of. moulding is 
skill and dexterity brought to such perfection as 
here; it is the result of the division of labour, prac- 
tised in this department. The objects belonging to 
this brunch, are pots, kettles* fire-grates* stoves and 
stove-plates, grate-bars, locks, latches, hinges, and 


all such articles* which are standard articles of com- 
merce. In this ease it is not alone the sharp, 
welt expressed outlines of the pattern which are 
essential; besides these* well finished articles 
require smooth surfaces* uniform thickness, and 
a high degree of li shin ess. The sand of a hot- 

Q O *J 

low- ware foundry is to be fine* but it may be 
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liberally mixed with coal- powder ; blackening or an- 
thracite may bo used for do sling. The must el Egan t 
patterns arc now manufactured into stoves, and we may 
say, that there is no nation where the art of construct- 
ing elegant and economic a 1 iron stoves and fire-grates, 
b as been c a rr i cd to so g rc a t a rf e xt e n t as in ou r ecu n try t 
The moulding of these patterns is simple, there arc 
but few complicated forms* acid therefore this h ranch 
is no particular object of our investigation. In the 
manufacture of hollow- ware* there is a groat advan- 
tage in good well- finished patterns. If the patterns 
are perfect there is generally no difficulty found in 
making good castings, for most cf the articles are 
thin, and there is little danger of the snnd burning 
and adhering to the mci.uk Articles of commerce 
arc generally worked to as much advantage as pos- 
sible. Patterns of small urUcEos, as parts of locks* 
latches, bingos, knife- blades, knife -covers* and other 
a mall articles, are generally put ten or twenty or 
more together* connected by a permanent eh aim el 
which conducts the metal from the gits to the pat- 
terns* and forms a part of the pattern. Such a batch* 
or set of patterns, generally fills one flask. The 
Hew E o gland _ States* and Pittsburgh, arc remark- 
ably successful in manufacturing small articles. 'In 

some cases various articles arc put promiscuously 

68 

into one flask* in which* however, a similarity of 
size in to bo observed. Whatever number of pat- 
terns there may be in one flask, it is always calcu- 
lated to cast a flask of small objects with one ladleM 
of in eta!. 

Moulding of a Cojjee KM tie . As an object to ilhis- 

F' r 'j. is. 




THE SURVIVOR Vol. 5 


2072 


THE SURVIVOR Vol. 5 


trutc hollow moulding, we will choose the form o f n 
common coffee pot, or water kettle, represented as 
mould edj lli figure l'-\ The form of a water kettle 
is generally known. It is an almost spherical ves- 
eel, with a snout or pipe,. Wo have selected one which 
iiia to a cooking stove* with a contracted hat bottom ; 
in other cases that bottom is round, with three studs 
to at acid on. The pattern is here an exact in oil cl 
of the kettle as it is to lie, with the exception of the 
pipe, which is, or may be solid. The Husk consists 
of throe boxes, of which the middle box is divided by a 


vertical division into two halves — cheeks. This divi- 

00 


a ion runs through the pipe and divides the mould into 
two halves, so that when both boxes arc removed* 
t.ho pipe, which is not fastened to the pattern* may bo 
withdrawn. In this case the upper part of the pat- 
tern is divided just in. the division of the middle box* 
which leaves an unsightly division* and js likely to 
expose the pattern to injury. A better plan of work- 
ing is, to have the middle box in one ]>iece, and di- 
vide at the lines A, A, and B, B. At the pipe the 
upper box readies down into the middle box, as far 
as the pipe goes dawn, and divides the sand just along 
the bend of the pipe ; the middle box parts with the 


lower ac the rim of the kettle* where the core also 
separates* as indicated by tire darker and lighter 
shades of sand in the drawing. The pattern is 
only divisible in the lino A, A, through the pipe. 
In moulding this kettle the lower (in the drawing 
the upper) half is put on a board and the upper 
box rammed in, this box turned upside down and the 
o thcr half of the pattern put on. The middle box 
is then set in its place* and fastened Lo the upper box. 
Both boxes may also be put together, and rammed 
in together* juat as conveniently, Sand is then filled 
in the middle box around the pattern, and after ibis 
the sand is rammed inside of the kettle. The parting 
is made between the lower and middle box* as indi- 
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cated. and ihc lower box filled- The flask stands 
now’ inverted* and the kettle on its bottom. I he 
lower box— as the flask stands it is the upper box — 
is now withdrawn, then the middle box lifted and 
the upper half of the pattern withdrawn* durst the 
middle and then the upper box put on again, and 
the flask turned, which will now stand as in the draw- 


ing. AVy may now draw the upper box* remove the 
lower part of the pat Lorn* and put in the core for the 
pipe, which is made in a separate cor e-box. The git- 
pin is now drawn ; this is very much tapered one way, 
and tliiiL* the other way throe or four inches wi do, 
formed like a blunt wedge* whose edge is £ of ail inch 
thick. The box is now put on again* and the mould 
ready for casting. 

Patterns for hollow-waro require to he very accu- 
rate* if we expect the moulding to bo well done. 
The originals of these patterns are generally mould- 
ed in loam, cast in brass, and turned in a turning 
lathe* or, if not- of & round form, worked by other 
means until a perfect form is obtained- A pattern 
having been smoothed and polished* is then cut into 
such parts as are considered necessary to make it 
available. Pins, cars for handles, and studs for feet 
or Kamllcs, are generally put on loose. All dished 
utensils arc generally east with their mouth down- 

71 

wards, except covers. Where the neck of a core is 
narrow, and there in any danger of the hot metal 
lifting the core* us may occur in the case ef the 
colic e pot* the core k fastened to the bottom of 
the [3 ask hy a thin iron rod with a cress at the 
upper end, buried in the core and fastened below the 
bottom. Hollow-ware moulders need a variety of 
peculiarly shaped tools, and si cokers. Most oi the 
tools are butt on- ah apod* with short studs for handles, 
more or less round, or even cylindrical, to suit the 
various hollow forms of the patterns; others are plain 
and ] i car t-a hoped; others again have double plain sur- 
faces at certain angles with each other* to suit certain 
corners in the mould. Blackening— plumbago— is 
chiefly used as- dust, and if well polished, it will make 
smooth ami good-looking castings. 

In this kind of moulding* iron boxes are generally 
used; this is necessary to secure good and correct 
castings; it is also the cheapest way. li iron, flasks 
are well made* the work In them is done last* well* 
and safe* while imperfectly made or wooden IE ask 3 
always cause more or less delay in work- From well 
in ado flasks many advantages maybe derived: we 
will mention one- Suppose ft moulder is to mould 
twenty flasks of one and lire sarac pattern, if the 
boxes are well made and lit one upon the other pro- 
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miscuously, there id no need of beards after the first 
drag-box la moulded. Upon ilie first box tv Inch is 
moulded, say the lower bos, its complement the 
upper box is rammed in. After parting upon the 
upper bos, the next lower bos is moulded, leaving of 
course ‘the pattern always in that box whicEi serves ns 
the bottom of tEie flask. Iti this way the tup box of 
the first Hash serves as the bottom to the next bottom 
b ox, an d so on th ro ug! i th e w h ole ran go of b exes . TCacti 
two boxes come together os they have been moulded, 
and it may happen in the coarse el" the work, that 
one or the last boxes will not fit to one of the first, 
which however does not make any perceptible differ- 
ence in the correctness of the castings. It requires 
some dexterity and experience to succeed well in this 
mode of moulding. 

There arc many articles here not enumerated as 
belonging' to greensand moulding; such us iron east- 
ings, parts of architecture, which arc now so exten- 
sively used. To this belong window' and door sills, 
door and window frames, columns and railing. All 
these forms arc easily moulded, and require no par- 
ticular details ; ave shall, however, mention some of 
them in the following chapters* 

“ o 

I rj 

Mixad Sand Moulding. — '-.Moulding in green sand 
with dr tad cores may be considered a mixed mould- 
ing, which requires particular knowledge of the 
COO) position and construction of cores. In previous 
pages wo have spoken of cor c-s and, bnt we ahull 
here treat upon the formation of cores, and the 
quality of the q orc-s a nd for p a r Lieu! ar p u r p os c s, T I s e 
management of cores is a matter which requires 
some ingenuity; malformation often causes perplexing 
failures, and is in must casus t lie source of unsound 
eastings. 

Cores arc especially used in forming vacancies in 
castings, which cannot be; successfully formed by the 
pattern. The forms of cores vary greatly, as may 
he ex pee teil l but in general, if made of open porous 
Earn], free of vegetable and animal matter, and of coal, 
and if the sand does not contain too much clay, and 
the ceres are properly dried, ihere is hardly any 
difficulty experienced on account, of the cores. 
A caution nut to be neglected is* that cores are 
never to he put into a green- Sand mould until the 


ycry latest moment before casting. Gores which 
are not surrounded by metal on all sides, are 
to \ ado of stronger sand than others which arc 
mten not dried at alt, In cores which are cov- 
ered with metal oil all sides, and have only one or 
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two Small vent -ho lea for the escape of the gases, ag 
is the ease with ceres for narrow pipes, the sand is 
moderately mixed with frec-sund, It is to have no 
more clay or adhesive matter than is just necessary 
to make it adhere for being moulded and dried. 
Band of sharp grains, as pounded rook or slag, is 
more open then the composition of round grains, 
as river or sea-sand, and Tor this reason prefer- 
able. Iu many oases, yeast, or meal water is used 
besides clay water to strengthen the core-sand, hut 
these ought to be used cautiously, for not only water, 
but any other substance which generates gases is 
injurious to core-sand, causing blower holes in the 
cus tings. The sa fes l core-sand is ana t ural sa nd w h tch 
can be used without any artificial admixtures. 
Moulders ought to examine their neighbourhood until 
they find sand suited to their purpose, in case they 
are not already provided with it. Long or thin cores 
arc stiffened by iron wires, or small rods of iron, 
which are moistened with clay water. Such wires 
or rmls are burled in the core, and recovered when 
the casting ie cleansed from its adhering sand. Cores 
of considerable length, also those in which the sand 
is rather strong, are pierced with long wares through 
the w Ei ole length, taking care not to drive the piercer 
through the surface of the core. Carved or nngn- 

To 

lar cores, which cannot be pierced, and arc too long 
to ao without Vent-holes, are made open by laying 
one or more strings along the stiffening wire in the 
heart of the cere, which strings are drawn out after the 
cure is dry. If cores arc too long to bear their own 
■weight and the pressure of the metal, they are to 
be supported by chaplets or by staples. The latter 
are simply nails with broad flat heads; they are Stuck 
into the sand mould, and project with their heads just 
sa far as the thickness of the metal between the 
mould and the core is to be. Chaplets arc simply 
beet pieces of sheet iron in lire form of a [, or two 
pieces, of sheet iron riveted to a pin, the distance 
between botE; being equal to the thickness of the 
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metal. Cores ai'o covered with a coating of black * 
suing, which is put on wet. This is the more ne- 
cessary ? as the cavities made Uy- cores are mostly 
difficult of access, and an easy scaling off of the sand 
from the iron is therefore very desirable. Liquid 
blackening for cores is the same as that used in team* 
moulding J and by referring to that chapter a receipt 
fur Us composition will be found. The blacken big 
is laid on tiro wet core, as it leaves the core-box, by 
means of a heavy paint brush, and both 'he core 
and its blackening arc dr mil simultaneously. 

Small common cores are made Iti simple core- 

7U 

boxes, rucIl as are represented in figure 1 3, A, 

13 , 



is two strips of boards, with n square projection on 

cools end. Both arc at liberty to be moved, and 

if laid upon a fiat board, sand may be tilled in the 

space which is formed by the squires: lor each size, 

that is, section of core, snob a box is required, but 

anv length of core of that size may be made in a 
*■ ■“ ■ 

box of this kind. Round cores are made in boxes 
similar to that represented in fig, R Globular 
cores are made in spherical euvui.es, and in tact any 
core in such a cavity as it ie destined to form in Iho 
casting. Cores are not always made because they 
are necessary : they ire frequently made to save 
expense in patterns and in moulding, and to render 
a successful east more certain. 

M'tiiitdwg of it Column- — As an instance of mixed 
moulding, we will describe the moulding of a fluted 
column, which may serve as an illustration for most 

i-i H 

J J 

cases of this kind, particularly for pipes. Figure 
If represents the pattern of a column with orna- 



mented capital, as it is imbedded ill the sand, mould- 


ed, and ready for removal A, A, are the core-prints, 
which Leave a cavity to be ft lied by the long core 
which is to form the boro, or hollow in the column. 
It la in many eases difficult to mould a richly or na- 
me cited capital in green-sand, along with the trunk 
of the column, and still the capital ought to be m a 
solid connexion with the shaft; this case is here 
represented* On the pattern of the column, instead 
of the ornamented capital a block of six or eight 
fill Los, or of more or [css than that number, occupying 
tins place of the cap, is inserted, u$ indicated by the 
lines hi the drawing, and more distinctly represen- 
ted in figure 15, by the dotted lines which represent 
a ho x a go n , T b c fluted aha ft 0 f the p a tter n 3 s di vi ded 
through the wludc lenutli into two halves, which is 
best done through the opposite chan ncls, as indicated; 

for ;t seam which falls otherwise unoo taro ribs, 
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Fig. 15 . 



makes these ribs always more or less imperfect, which 
i^ not so 'darinu if it falls in the channels. Besides 
Ibis division of the pattern, each half of the pattern 
is again divided into three subdivisions, or more, as 
the case may be. These latter divisions, as shown 
in the drawing, divide the circumference of the co- 
lumn into six parts, uadi half in three, held together 
by blocks and wood-screws. After the screws and 

y 

the blocks arc drawn, the pattern may be taken 
from lI.sc sand in parts, each part by itself. FTo se- 
cond part h removed until the first impression is 
mended In the mould, In case there is anything bro- 
ken In the sand* The capital is formed in the follow- 
ing manlier. : 1 1 it consists of six equal ornaments, 
as leaves or spirals* one of these is carved, and 
prepared for being used as a pattern; over this pat- 
tern a cere-box is made, rind so calculated that a core 
made m this box will fill one of the parts ol the 

polygon formed by the pattern* Such a core will 
ht in the mould, and occupy one part of the space 
having on one side the impressions of the ornaments 




THE SURVIVOR Vol. 5 


2075 


THE SURVIVOR Vol. 5 


of the capital* joining with tiro sides the next ceres, 
and resting with one side in the a a ml of the mould. 
The cores which belong to the upper box may have 
Hires or rods inserted to he fastened with, to the box. 
After tli esc coves arc placed, Use centre core is put 
down, the flask closed, and in fact in an aged like any 
other object o four consideration. In placing the cores, 
care is to he taken that the liquid metal cannot pene- 
trate below a core and lift it; all the ere rices which 
would lead to such a result arc to be avoided, or 
carefully filled up with green-sand; and if there is 
any doubt as to the safety of the cores, they are to 
be wired down. At each end of the flask in the 
parting a small opening is left to communicate with 
the vent-holes of the core; these openings are in no 
way connected with the interior at the mould, so as 
to endanger the cast by admitting hot metal to run 
out this way. (] its and charnels arc as usual in the 
proper places, and if mean a permit it, the column 
oumhfc to lie cast Inclined, into one irate which Is at else 

ij ' 

lowest part, the git raised, Ejj means of small boxes, 

to such it height as to balance the flow-gate- The 

latter is to he at the highest point of the pattern and 
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the box. Here, as in any other case, the cast-gate is 
to he kept full, in pouring in the metal, to prevent the 
running in of impurities along with the iron. Direct- 
ly after the column is cast, Or better Still while the 
metal ia pouring in, tire is to be applied ;it both ends 
to kindle the gases escaping from the core, which 
gases will explode if left to kindle spontaneously. 

"Water pipes, gas pipes, or pipes for any purpose 
w b a t eve r, a r c m oulded in 1 1 to so m c m q n no r as e o l u m n s. 
There is no essential difference, hut in the form of the 
pa t ter n . The oo re o f a p i pc b t o be a fa c si m Lie o f th 9 

bore or hole to be formed. A core-box for water or 
gas pipes is represented in figure 16: it shews a. 


V-.r. Kl. 



lo tig itudi lull section of an iron core- box. Frequently 
such boxes are made of wood; but in well conducted 
establishments they arc made of east iron. Wood 
is apt to twist a fid warp, and in consequence Causes 
imperfect cores- Ac iron core-box is generally 
round, about half an inch thick in metal, ami has 


two square projections to rest upon when laid down; 

around these projections an iron Strap is drawn, to 

hold both halves together when in use- A core-box 

SI 

is to be true in its bore, for which roc son it "s bored 
or pla.ncd, so as to make it true. Both edges, where 
the halves of the box join* are* if not quite sharp* 
to lor in a blunt edge in case tiie core is made when 
lying in a Eioriaontal position, To make good cores 
in a lying box requires a great deal of experience, 
and ic is for this reason not generally practised. 
In most eases the box is rn turned- in vertical or in- 
clined ; the latter way is more convenient than the 
first, and quite as good. The rate m mg- in of the sand 
Is done by a long iron ramrod,- The centre of the 
core is, in very thin cores, say I £ inch diameter* an 
iron rod* along which a wire is hid; both arc ram- 
med in together, and the wire is withdrawn while 
the core is in the box. This leaves a cylindrical 
channel all through the cere, and serves for the 
escape of the gases, In thicker cores, of two Or 
three and more Inches in diameter* the centre rod is 
is hollow pipe of cast or wrought iron, full of holes. 
The latter are necessary, or the j£;is would not find 
] i s way to the interior of the pipe. Heavy cores 
are made of loam* of which wo shall speak in another 
place. 'The centre rod is to be a few inches on each 
end longer than the core. This forms the hearing 

for the core to rest upon when it is to be dried* and 

S2 

also the journal on which it is to be turned* when the 
blackening is to he laid on. 

Moulding with I y hiU$ r — lu many casco CaSt-irOtL 
plates with handles are used when one part of the 
mould is to bo removed before the pattern can be 
drawn. This is the Case with the sand between the 
arms of a bevelled wheel ; also with face wheels, or 
iu Cases where the pattern, and consequently tlie Sand, 
is too deep to admit the drawing of the pattern with- 
out injury to the mould* Plate moulding is gener- 
ally performed on bed-plates of steam engines, bed- 
plates of turning lathes* house props, and in all cases 
w hero tiie sand is surrounded on three sides by hot 

Fuj. 17 . 
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raetal, The aand lifted out in these instances is dried 

and treated like a core- In, the case of a bevelled 

wheel the moulding by plates is effected as follows: 

Figure 17 shows a soot Lon of a bevelled wheel as it is 

imbedded in the floor of the foundry, which has been 

¥ * 

levelled for the purpose. The sand, in immedi- 
ate Contact with the pattern, is sifted. The parting 

i Sd 

is in. the lino A, A* In the spaces between tho 
spokes, o sat -iron plates. 13, B, arc inserted, with 
wrought- iron handles east into thorn: these plates 
are east in open sand, and from \ to f of an inch 
thick. They have in tills ease a tri angular form, 
similar to the space they serve to occupy, and are at 
least two incites :dl round, smaller than that space. 
These plates are laid upon the parting, or. in many 
instances, impressed into the sand about of an inch 
deep. They are then covered over with a layer of 
small iron rods, or wire, or in many gases wooden 
rods T dipped in day- water. These rods overhang 
the pinto and reach near to tire pattern. The body 
of sand in tho centre of the plate will Sustain that 
end of tho rod which Is to carry the san 1 beyond 
the plate, The space between tho arm i is then filled 
upon the plates with moulding sand, flush with the 
pa tte rn . T1 l i s fo tuns fcl lo pn. rt; n g for th e box, A f te r t he 
pattern is covered, and the top box removed, the sand 
between the arms is removed, by moans of the han- 
dle C; of which there may be more than one if i.ae 
core to be lifted is too heavy for one hand, or it is to 
bo lifted by the crane. This part ol the mould 
form f? separate pieces: cores in the form of triangle:?, 
which mav bo blackened acid dried, The pattern 
bein'* removed and the other parts of tho mould 

■» a 

ready for easting, the plates are replaced, Cither 
green or dried, just as convenient. The upper box 
is put on, and tiro mould may be filled with metal. 
This kind of moulding is very extensively used ; 
it is a cheap and very convenient way ot working. 

Dry-Sand Moulding . ^ This is a very interesting 
branch of moulding; to it belong most of the brass 
and bronae moulding, ornamental iron mould I tig, and 
a great partof machine moulding. Dry-sand mould- 
i tl : t [$ Em many respects preferable to loam- moulding ; 
it gives a casting more true to the pattern than loam, 
which latter, on account of its shrinkage, frequently 
gives imperfect forms to tho cash The strength 


and uniform texture of the eastings is quite as well 

secured in dry-sand moulds as in loam moulds. 

Dried or baked Sand often coo sis ns of a mixture of 

loam which has been used, and fresh sand; in most' 

cases, however, particularly in ore a me ;l 1 moulding, 

fresh sand id used. Dry-sand obtains a very firm 

and open texture, and is well qualified te cast machine 

shafts, pipes, and such articles as require strength 

and beauty. The manipulation of moulding in dry- 

sand Is exactly tho same as in green-sand, but is less 

difficult. l?i this ease no coal powder is mixed with 

the sand, which leaves Lhc sand stronger. If fresh 

sand is used, it is of very easy moulding. When 

•i o 

the mm his arc finished and blackened, they a re 

conveyed to the drying staves, for at. least twelve hours, 

twenty- four hours, is better to expel hy the action of 

lie at the moisture contained in the damp a a lid* ’.Uio 

blackening U done by a paint brush, Lfi tho humid way, 

just as loans moulds or cores are blackened. This in 

none with sonic caution, so as not to injure the sharp 

outlines of the mould. The blackening is applied 

vc r v thin. A moulder who understands mixing his 
¥ — 

an Lid properly, so as to be strong and porous, and 
assume at tin; same time fine impress ions, will make 
finer castings in this way than can bo done in any 
other mode of moulding. Dry -sa t j d m ou Id i n g req 1 1 i res 
strong iron boxes ; wood is Impracticable, for oven if it 
did not hum in drying the mould, Its warping mid 
tw isti ji g w o uld i s ij 1 1 rc t h c mo u • d. All th e tra verses . if 
any aro needed, are to bo of iron. Long patterns, 
as ilfcafts, require particularly strong boxes* for these 
arc mostly cast in a vertical, or at least ill an inclined 
position. The pressure upon sand and boxes is thou 
very heavy. Hooks and eves are in those cases 
not strong enough to Jioid the boxes together; it 
requires ylattd& to accomplish this- Glands arc 
dcnthie angles, made ot fiat wrought iron. The rods 
are to fie six inches longer than the height of the flask, 
oroi" the two boxes together: Loose six inches ore for 

S3 

bending a square angle at each end of the rod, after 
which it assumes the form of a : , The distance 
between the angular ends is to be a little greater than 
the height of tlic boxes and bottom. In slanting 
these glands upon tho boxes, the flask may be drawn 
together as tight as tho strength of the glands will 
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permit. The drawing of the glands is perfo nucd 3) y 
small crow-bars gently,, so as nut to injure the mould* 
We shall speak of this hereafter. Bose* for dry-sard 
moulding if heavy, art to be provided with swivels 
ors each end, for each box: is to be turned, the facing 
of the mould uppermost; blackening and drying 
reqi.i ire lb is. I n m ouM i n g pi pcs, wh ich n ced strength, 
it is necessary to mould them in dry sand, in strong 
boxes, and to cast them vertically, or at least inclined 
3Q° or 4 0*. Pipes, or any other objects which are 
east horizontal, have always one bad side. Th e 
upper side is in moat case a porous, unsound, and, 
In pi pen, generally thinner than the bottom side* 
The liquid metal ia apt to lift the core, in spite of 
staples or chaplets. Another advantage arises from 
casting vertically, in the better escape of the gas, 
and the greater security of the core against injury. 
The core is not so liable to bend and the core -rods 

may be 3 Eg titer. ^ 

Moulding of a Large — There is not the 
slightest difference between moulding in dry-sand, 
ami moulding in green-sand, except in the composi- 
tion of the sand, blackening, and drying of the mould ; 
and therefore it hardly seems necessary to illustrate 
this brand]. We will, however, describe the mould- 
ing of a large water pipe, us illustrative of this ease, 
and in troduc tcry to loam mou Idling. Ail water pipes 
of more than twelve Inches diameter, ought to be 
moulded in dry-sand, and with loam cores. Water 
pipes are generally made from eight to nine Ret 
long— small pipes frequently but five or six feet long. 
The pattern is like the exterior of the pipes as it is 
to be when cast, having at each end a core print 
five or six Incites long. The pattern may be of a 
solid piece of wood, but is generally composed of 
strips of plank, to diminish the weight of it; it ls 
divided parallel with its axis, into two halves. After 
the moulding is performed m the usual way, the 
mould is blackened and carried to the drying-stove, 
on an iron tram-road, or by means of a crane, 1] the 
foundry possesses no drying stove, or if tlic boxes 
arc too heavy for transport, some boxes may he put 
together, a temporary wall of bricks or moulding 
boxes set around it, covered with sheet Iron, and a 
fire of coke or charcoal or anthracite is kindled 

fl-g 

below. The boxes arc dried in this way on the; floor 


of the foundry. This mode of drying moulds, how- 
ever, is imperfect, and slow, produces inconvenience in 
the foundry, and is expensive. The making of a loam 
core is a matter of no difficulty, if cere-bars, loam- 
board, and loam are in good condition. The core- 
bar is hi this ease a hollow, cast-iron, cylindrical 
pipe, perforated all over its surface, with either 
round or oblong holes. The core-bar is about three 
inches less in diameter than the core is to bo, with 
a- view to provide room for a hay or straw rope, by 
which the cere is made porous, and so thick as to 
leave just sufficient space for loam. The core-iron 
his a journal at each end, made of wrought iron and 
screwed to the cast pips, leaving as much opening 
as possible for the escape of the gases. These b ear- 
ing?, or journals, may be of cist iron, in which case 
they are made hollow and square inside, to receive 
a winch by which the core-bar is made to turn upon 

Fi s . is. 



its axis. The bar with its bearings is laid upon two 
iron trestles, as represented in figure IS, on which 
it may be turned lo receive its bay rope and loam. 
The trestles are about three or four feet long, and 
are provided with various sized triangular dentations 
for different-sized journals. The bay or straw for 
ropes is kept in a moist place, to have it soft and 
more fit for being twisted. To make a hay rope, a 
simple winch, made of qua iter inch iron rod, with a 
wooden handle, is required, such as is represented in 
figure ID, A. Hay ropes are made by the boys when not 


Ji'fj. lit. 



otherwise engaged, and kept for use when required* 
The method in which the rope is applied is simple: 
tiie core- bar is laid with its journals iu the trestles, 
as shown in figure IS, the rope fastened at one end, 
and the bar turned upon its axis; the rope is led 
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So as to make a close and tight covering* If the 

rope 33 loose on the spindle. Hr? liable to be pressed 

together by the fluid metal, which would, in the 

most favourable case, injure the casting, but would 

00 

almost invariably cause a failure of ihc east. Wood- 

cu core-bars are not to be recorn in ended, as it 

requires something stronger than wood to resist 

the pressure of a high column of fluid metal. Ill 

figure I'd. B represents the cross see lion of a core, 

in which the core-iron, journal, liny rope, ami loans 

covering arc shown. The hay rope receives a slight 

covering of thin loam, just sufficient to cover the 

hay, and remove the roughness of the rope. This 

coatina of loam being dried, the core is taken again 

in the trusses and tile loom -board is applied. 

The loam -board is, in this ease, an almost straight 

board, of eight or ten inches wide. It is straight 

every way, and to prevent its bending while in use, 

it is supported by snub, screwed to sc, or by a strong 

plank, upon which it rests* The board is so long 

a 5 to rest upon both trusses, and is fastened to these, 

just so far from the centre of the core-iron, ns to 

form half the diameter of the finished cove. The 

edge of the board (in the drawing, the upper edge) 

is shaped as the form of the cost, which is in 

this case el 3 most a straight line, but is cut out, at 

one end, to form the funnel, or cup-mouth, of tho 

pipe. When the board is in its proper position, 

and fastened at both extremities by means of 

weights or screws, it is obvious that when the core- 

^ . .01 

bar is turned upon its axis, it will describe the 
form of the core along the edge of the board, 
Ely turning the core-bar with its hay rope and super- 
ficial coating of loam, and throwing on additional 
Inoist loam, the Surplus moist loam will be Stricken 
off by the loam-board, or laid On ici those places 
where the board does not reach the loam. When 
the core tfl properly Idled up and closely covered with 
loam, the loam* board is taken away, washed, ami put 
in L Lg place again* The core U now turned some- 
what faster than before, and receives a slight wash- 
ing, merely by dipping the hands into water, and 
moving the til over the surface of the rotary’' core. 
When smoothed, wide El 13 done with as little water 
as possible, the core is brought to the stove and dried, 
then blackened, dried again, and js then ready to he 


put ici the mould. If the cores are long and limber, 
the staples arc not to be forgotten. 

The tin eh ness of the covering of loatn depends 
partly on the quality of the loam, hut ch icily on the 
thickness of the metal, and the duration and a mount 
of pressure upon the core by the fluid metal* For 
common water pipes, if cast inclined, and porous 
loam is used, one inch is sufficient for the core, but, 
if cast standing, one inch and a half of loam ought 
to cover the hay- rope* If the thickness of loatn on a 

core be more than three -quarters of an inch, it Is 
necessary to lay on the loam in two or more layers, 
always drying the first layer before tire next is put on. 
The loam which for tits the core is made as open as 
possible in its composition ; ohl moulding-sand, 
old co re- sand, or river-sand is mixed with the loam. 
The working edge of the loatn -board is not a square, 
hut h slanted so as to form an angle of nearly 45° 
to the tangent of the periphery of the core. This 
!.“ necessary in order to make the board to sleek [to 
make the loam smooth}. A square edge would cause 
a roEtgh surface to the core- The slanting of dm 
edge ls indicated in figure 10, C, at one end of the 
beard. 

After careful drying, blackening, and polishing, 
the core may be put into the mould, if required. 
The mo til d is provided with staples so as to support 
the core, and is then carefully closed* If the box, 
or the pipe, is large, it is advisable to cover the box. 
by a strong beard, and put the glands upon the board, 
30 that there is a hoard eU tap and bottom of the 
flask, to protect the sand from being pushed out* 
In many instances the moulding boxes are tapered 
so as to form half a hexagon ; in thefts oases glands 
are of no use, and heavy irr>n weights which reach 
a;t across the boxes, ai’e used to bear the top-box 
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down. Air-holes at both ends of the box are to be 
provided for, for the core in this case emits a great 
deal of combustible gas, which is to bo kindled m 
proper time to prevent explosion* 

Pipe moEihling is a very common employment m 
iron foundries, but stiil t b ere in Something peculiar 
in it, which makes it inconvenient to cast pipes in a 
foUEidry where green-sand or dry-sand moulding is 
done at the same time. It suits best in a loam- mould- 
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Jug establish me [it. There are great varieties in the 

form of pipes, but ns long as they arc straight, a 
pattern is made and moulded in dry or green satid. 
The core in this case being also straight, is easily 
made. It is inure di Si loll It to form the core for a 
bent pine or knee, I\ r c will allude to this in the 
next chapter. 

Casting Pipes without Cores. — -There was eon side ca- 
ble interest manifested* some time age, in a process for 
casting pipes without cores, by means of machinery. 
An iron mould, well beared and polished, is made to 
turn Upon its axis in a homoilfcul position; the fluid 
metal cast in at one end, will naturally flow round in 
the mould, and if sufficiently fluid, will mike n pipe 
of uniform thickness* How this machine turned 
out in practice, we da not know, for nothing has 

been said about it for a long time. Any improve- 

9 "It 

lit cot which will reduce the price of iron water pipes 
is worthy of rsoticc, and the above machine ought to 
attract sufficient attention to give it a fair trial. 
One thing is certain, tint every kind of pig-iron is 
unsuitable for this process. 

Motddiihj of Fine (Hastings. — .Before we eon cl ado 
this chapter we will -give a short description of orna- 
mental moulding ; that is, the moulding of small or [la- 
ments and trinkets i:i iron or bronse, There is little 
difference be tween, moulding for iron, and mould! ng for 
bronze; the chief distinction is in the thickness of the 
cast, 1J rouse must be cast very thin, if sharp, fine, and 
distinct outlines arc desired. In iron, the same atten- 
tion Deed not he paid to the weight of the cast-. 
The principal thing to be attended to in moulding 
small articles, is the quality of the moulding. sand. 
This must he as fine as it possibly oati be obtained. 
It ought to have as little clay, or any other foreign 
admixture, as possible, to prevent its shrinking, and 
in consequence breaking and cracking. Sand for 
^iiis purpose is to bo an almost pure tilicious com- 
pound. Coal- powder or any oilier admixture is 
inadmissible; it is fetal to tbo beauty of the cast. 
Good sand of tliis kind adheres eusi-y with Cm 
least amount of water, takes the finest impress oas 
of the skin, and may be cut into fine slices by it 
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sharp knife, l 7 or this kind of work, the greatest 
evil ls too much day in the sand ; other impurities 


can be removed by sieves, or by washing* Fine 
tripoli is the best sand for these purposes* 

Small articles of hronac or iron., arc moulded in 
the same manner as larger parts of machinery, or 
1 io 1 1 a w r - ware . T I l e sa nd is ram in e'd ye ry cl ose i ti a m all 
iron moulding- boxes, and tbo boxes dried in the 
stove, blackened if for iron, but not so if for bronze 
or brass. For brass or b rouse it is advisable to face 
the mould each time vvitdi fresh sand, thrown oil 
tlirougli a fine silk sieve. If this coating is but 
Cue-. twelfth, or one- eighth of an inch thick, it improves 
the Casting considerably, Moulds fur iron cannot 
be dusted with charcoal, or black lead, as thesu 
would be too coarse. The moulds after they are dry 
are blackened by a rush -candle, ov the black smoko 
from a pi no knot. The box which contains the mould 
is inverted, so as to turn the face of the mould down- 
wards, rested upon two extreme points* The (lame 
of tile c audio or wood is held under the mould* which 
wilt assume in consequence a "clvety coating of El no 
carbon. There is to bo as lit La blackening as possi- 
ble ; too much will injure the mould and the casting. 
To mould a simple rosette, ar anything which gives 

but a simple impression in the lower and upper box, 

06 

is of very easy performance* The esse is different 
with mare complicated forms — articles which can- 
not be screwed together, but must be cast in one 
piece, as statues * columns, and u ther similar objects. 
This is an interesting art, and it maybe of some use 
to illustrate a few cased of this kind*. 

Moulding of a Stay * — If t ho small form of a stag, 
figure 20 , renting upon a plat form, is io be moulded* 


Fig. is. 



h ia at once visible that the antlers cannot well lie 
brought into the same mould with the body I they 
are moulded by themselves-, and screwed am The 
platform can he cast with the body, bat it makes less 
work in moulding to cast them separate, and screw 
the platform also to the body. Vfe have now only 
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the body ot l the animal left to make a mould for. 

In this ease the natural partiug is over the back, 

following the spine, and ao dividing tEie face and 

breast. The pattern is accordingly cut in two in 
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this tine. When one half of the pattern is moulded, 
the box is turned up. and so much of the sand as can- 
not be lifted, is cut out around that half of the pat- 
tern ; this forms the parting of the hoses. The 
surface of the parting is well polished, some parting- 
sand thrown on, and the other half of the pattern 
set upon the Best, Cores arc now to he provided in 
those plates where the upper hex will not lift. We 
find, that a core is to be made between the two fore- 
legs. us Indicated by the dotted line- Another core 
jg needed, on the face, from the nose to the ears ; 
and a third core, joining the second at the ears, 
running down its neck. This? will be all the cores 

■Tj 

needed, for the other parts of Lhe pattern divide 
naturally. These cotcs are made of fresh sand, 
even if the other mould la made of old sand, Old 
sand will not stand the necessary moving of those 
cores. The cores are often moulded upon fine blot- 
ting or oiled tissue paper, if small ; but if the cores 
arc large, wire ss to be buried in them, IV hen the 
upper box is filled with sand, which is done after the 
cores ^re well finished and parting-sand, put on, the 
upper box is lift cil, one half of the pattern removed, 
and the II ask do sed agai n . T h e Hash i s n o w i n verted, 
ihe lower box hr ted, and the other half of the pat- 
tern removed* The same manipulation, in principle., 
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is used in moulding a grooved pulley. . By this inode 
of moulding, the cores are not removed. This is only 
practicable where the pattern, can be and is divided, 
and where it is of light mate rial. If the pattern is 
heavy , made of in eta 1, and it cannot be divided, then 
the cores are to bo drawn buck from ft as soon a a 
the upper box has been lifted* There is no need 
of moving the cores further than is just necessary 
to have them out of the way for lifting the pattern. 
Good parting-sand is sufficient to separate cores 
so largo as to take wire. Very small cores are 
best bedded upon paper; in pulling the paper, 
the core resting upon it will follow'. As soon 
as the pattern is removed from the sand, the cores 
arc again out in their pieces, and the boxes removed 


to the drying- stove for drying. It is a matter of 
precaution to fasten the cores, if they are once in 
their places, with liookg of thin iron wire, bent at 
one end, and pi it the cores to the mould. There is 
less danger of injury happening to the mould, in hand- 
ling Use hexes, if the cores arc secured in this man- 
ner. When the mould is properly dried, which may 
be done within twelve hours (though a longer time 
would bo preferable), it is joined tog ether, glands or 
screws put on, a 3 the case may be, and cast* If the arti- 
cle is to be east in bronze, brass, or anv other metal 
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besides iron, it is not blackened; but if it is to bo cast 
in iron, it is blackened as before described. There 
will be no difficulty in easting the an tiers to this pat- 
tern : the platform also is very simple. Moulders 
who arc skilled in this kind of work, will mould two 
loose cores, one upon the other, but in most oases it 
is p referable to dry oitc part of the mould with its 
cores, and then put on the other cores; in botEi 
oases, however, it requires experience to handle such 
tender, brittle things, a$ small sand cores, often but 
one- eight h of an inch thick, and half an inch in 
area. 

Ornamental composition's arc screwed together, 
to form an ornament of many parts. Small orna- 
ments are soldered together, or riveted and soldered* 
Solder for iron trinkets is a fluid composition of a 
little silver u:id gold. The soldering is performed 
by the blow- pipe* Solder for brass and LrOnae is 
the same, if the articles arc to be gilded; in ordi- 
nary eases, brass or tin solder is used. 

Brass ornaments are mostly cast hollow; this is 
not so much for reasons of economy, as with a view 
of making more perfect castings, and saving labour 
in chipping and chiselling. As no coal can be used 
to protect the metal against burning together with 
the sand, ft is necessary to cool it ua quick as possi- 
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blc, and in this way give ft- a smooth surface. Ibc 
making of cores in these instances is often connected 
with considerable difficulties* The cores of compli- 
cated figures are composed of parts, that is, a core- 
box is made for one part of the cove, and the parts 
cemented together to form the care. Iron castings 
are but seldom oust hollow, if small, that is, articles 
of less than six or eight inches extent ; larger figures 
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in iron nx' east hollow, for if the body of hot iron 
is largo, it will hum the sum!, ot melt together with 
it. Flui i.l iioiij suitable for small castings, ami the 
use of good Einc sand, will ma It e oma men ts finer and 
sharper in expression than castings in any other 
metal, llorse-hair and cotton thread may lo imita- 
ted to perfection. The wings of ally with its micro- 
scopic nerves may bo copied in iron ; and green leaves 
stiffened so as to he applicable as patterns,, may be 
cast, in iron without difficulty, 

— This is the most ancient branch 
of moulding. Iti this department the moulder is 
bis own pattern maker. Ho furnishes hi most 
cases the pattern, and makes the mould also. In 
some instances a pattern, or parts of a pattern, are 
made of flood, and buried in the loam, hut these 
cases do not happen frequently. The loam- moulder 

will, furnish patterns with great ease, which cannot 
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be made well or so cheaply in any other flay. Any 
form of a pattern, or any casting of whatever kind, 
may be done in loam, in practice, loam-moulding 
Is generally restricted to forms which cannot he cast 
conveniently in any other way. Loam- moulding is 
mg-re expensive, generally speaking, than any other 
kind of moulding, except in cases of simple forms 
and heave castings. 

Every piece of loam-moulding is a regularly con- 
structed edifice- iHo moulding in loam fora casting 
of importance, h commenced until a perfect plan of 
the whole operation from beginning to cud is laid 
dowtt. If no such plan is made* it may happen, 
and frequently does happen, to bo impracticable 
to mould in the way commenced, whereby often the 
labour spent so fur, is lost* The most important 
part of this branch of moulding, is the composition, 
of the loam employed ; it demands the strictest 
attention* and is varied according to the objects to 
be moulded, as loam suitable in one case will net 
answer it) another. Fineness and porosity, and 
as little shrinkage in being dried as possible, are 
indispensable qualities. The mould must be dried 
hard, to resist the pressure of the fluid metal, 
which will otherwise break it or crumble it to 

dust, and spoil the casting. If loam is too 
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close, or imp crons, it iviii retain the gases developed 
l>v the heat of the metal, and cause either the me till 


to boil and moke porous oustings, or m the worst 
case cause explosion, and throw out the hot metal. 
If loam shrinks too much in drying, itflill inevitably 
crack, make crevices Into which the hot metal runs, 
und what is still worse, some parts of the facing of 
the mould will be pressed back, which cans cs uneven, 
]■ n ggc 1 1 cask r j gs, Tl l e m os t 1 mpo r tan t quali ty o flo um 
is ks porosity. The heat of the east, and tlie pre- 
sence of gas-gen orating material in every part of the 
mould, renders k necessary that the gases should 
escape through the substance oe the mould, while it 
is impervious io the metal. There is no use in pierc- 
ing horns by the pricker; if the loam is ioo strong, 
the oast will boil. 

Mould hi g-lourn Is generally artificially com nosed 
of common brick -day, and sharp-sand* Instead 
of the latter, old coarse foundry sand, or used coi'c- 
sund, or burnt brick- powder, may be used to greater 
a ' 1 v a : ; i Ago, Tl le qu a n ti ty of s a n d to be m ixod w i tb t h c 
clay can only Em known by experience. It is impossible 
to give receipts for compositions, because the quality 
of loam a a well as i hat of the sand is variable, and differs 
3 n c v ery i n s La no e. For Exe a v y f tb iek c as ting £, the loa m 

is to be stronger than For small or thin oustings. 

I0:d 

Cow- hair obtained from tanneries Ea used to prevent 
the crack in g o f loa m and ma ke it p orous* M il 1-s c eds . 
smvduat, horse dung, 3 mckcd -hay or straw, are still 
more extensively used tlian cow- hair. Loam in to be 
worked diligently, to make its texture as uniform as 
possible. The matter to be mixed with it is to be 
distributed equally through the whole mass. Each 
part of the mould requires a different kind of loam : 
one lor trie facing of the mould, and another for tfcso 
body ; a stronger loam for brick- wort, and a weaker 
one, with more straw or horse-dung, for a common 
mould. Parts of a mould which are almost surround- 
ed by the pattern, and of course by the metal, are 
to be burned in a fire almost to a red heat, not 
only to expel water, hut also to destroy everything 
which cuuld generate gas, and to destroy every par- 
ti id e o i" vegetable a u d a n i mal :na tic r. Tl ii s operation 
is necessary to be performed on all cores, and such 
parts of r l mould as form the interior of it. The 
gases generated in a loam mould are of a complex 
nature ; there are gases of water- — steam — carbonic 
acid, carbonic oxide, and ammoniacal compositions 
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iv hi tli are not determined. The tiaioe issuing from 
a loam. mould, generally burns with a blue light, inter- 
spersed with greenish t el lour streaks and specks. 
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Moulding .of Simple Round Forms ^ — Articles of 
a round form, that is, a spheroid, or a segment of it, 
a n v 1 i rider and its auxiliaries, are moulded by means 
of a ton m- board fastened to an iron spindle, which 
may he turned upon an imaginary axis, or the axis 
of the Spindle.' IVhercvcr a loans -mould is built up, 
it must be always in the; sweep of a crane, or it is to 
bo built in that pit where it is finally to be east, e 
will commence our illustration by the moulding of a 
3oa p- k c t tie i it the p i t* A so ap ■ he ttle — or s on p- p a n— *■ 
is generally partly cylind ideal, with a round bottom, 
broad brim, and a collar, for the wooden Superstruc- 
ture of planks to be set into it. All kettles are 
moulded and oust in an inverted position, ns is shown 
in figure 2L It would bo better for the quality of 
the oast if kettles could he cast bottom down, but 
this is almost impossible on account of the core. 
The moulding of a kettle is represented in figure 21, 


Fvj. 21. 



It is here performed, for want of a Crane in the pit, 
on the very place where it is to be cast, A hole is 
dug ill the floor of the foundry sufficiently deep to 
bury the whole mould, and wide enough to permit 
tli o moulder to walk around the mould when be is nt 
work. Tiie first thing to he done is to cast a round 
plate or ring in open sand, This is to reach at least 
six inches into tho kettle: that is, us smallest dia- 
meter is to he twelve inches smaller lit art the shorter 
or interior diameter of the kettle, and its largos t 
diameter is to he from eight to twelve inches Huger 
than the longest diameter of the pattern. This plate 
may be three-quarters of an inch or one inch thick. 
.1 1 is placed in a perfectly level position ots the bot- 
tom of the pit, and raised by brieks to the height of 
six or eight inches from the bottom* In the centre 
of this ring-plate a pole or piece of oast iron is 


driven in the ground, and covered by sand to protect 

it against heat. In tins pole a pan, or step, is cut 

for the pivot of the spindle to move in* A spindle 

of one and a half or two inches square wrought iron, 

having a round hearing at its upper end, and a steel 

point at its lower extremity, is now erected; resting 

below in the centre step, and above in a plank laid 

across the pit, borne down and held in its place by 

weights placed upon it at the extremities. This 
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spindle is to stand perfectly plumb, being exactly in 
the centre of the foundation plate. To this spindle 
a moveable arm is screwed, made of two rods of fiat 
iron, with many holes in it. At the spindle these 
two Hat bars are bent in sucll a manner as to catch 
two corners of the spindle, and be immoveably fast- 
en oil to it by two screws. In other cases a cast-iron 
forked arm is made with holes for screwing on the 
loam-board, and a spindle- box with pinching-screw 
for adjustment. To this arm the loam-board is 
screwed, which is an inch thick pine board, clear of 
knots. Tho loam-board is at first a skeleton of the 
interior of the kettle with the brim, and that slant- 
ing part beyond the brim, Called the knee; if turned 
upon the axis of the spindle, it will describe the form 
and si ho of tho interior of the kettle. In commenc- 
ing tho mould, a four inch brick wall is built upon 
tho foundation plate, or platform, round, eo as to 
leave two inches space between it and the loam-board* 
A t the height of six inches below the corner of tho 
bottom, a layer of one and a half inch iron, bars is 
laid, and these arc crossed by smaller bars, all 
w ailed -in in the brick work. Upon these bars the 

bricks forming the crown arc founded* if the hot- 
», ■■ 

tom is round, forms half a sphere, these iron bars 
arc not needed; an arch may bo Spuing of bricks, 

m 

which generally is strong enough to resist the pres- 
sure of the fluid metal. The moulder leaves a small 
opening around the spindle, serving the purpose of 
ft dr a ft hole for tho lire which is to be kindled ins hie. 
This first brick w r all ig dried by a stone coal or char- 
coal fire, kindled inside below the mould. The 
loam- mortar for putting up the wall, is to bo porous, 
Inst also strong ; some horse -dung is generally mixed 
with iu It is composed mostly of sand, and tho 
layers of mortar arc from half an inch to one inch 
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thick. The bricks used for this purpose are hard- 
burnt, light, bub such as have not been melted, 
or burned too hard, Bricks are used in halves 
or biits. While the brick wall is drying, a thin 
layer of loam may be given to the mould, which 
here constitutes the core, in case the work is pressing ; 
but if there is time, it is bettor to dry the bricks 
first The loam may after this be increased to within 
a quarter of ait inch to the loam-board, still keeping 
up the fire, and drying the core gradually. The 
lust layer of loam is put on when the first loam- 
coating is nearly dry. It consists of filter and 
stronger loam, U is free from horse-dung, straw, or 
any other admixture, but is mixed with some cow- 
hair. The surface is finished off by a smooth coat- 
ing of wot fine loam, the redundancies being swept 
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off by the loa in- board, which bus been washed and 
freed of all adherent loam and straw- As the sur- 
face gradually dries, it ls painted over* by means of a 
paint-brush, with a mixture of charcoal-powder, day, 
and water. This coating forms the parting between 
the core and the me tab thickness. 

The lotwi- board with which the core has been 
formed ls now removed, and is replaced by another 
board, called the thickness board. The edge of tile 
thickness board describes the external form of the 
kettle, and merely touches the knee made by the 
first board. We see here the use of the knee : it 
serves not only for the more perfect closing of the 
mould below, but it is the standard mark of the loam- 
boa ids, Over the nearly dey core a layer of porous 
sandy loam is now spread, and made smooth by sweep- 
ing the thickness board around it. This layer of 
loam forms the exact pattern of the kettle as it will 
be after casting. When well dried, this layer of 
loam receives a blackwash as the core did. and is to 
be well dried. The spindle may now he removed, 
for there is no move use for it iu this instance. 
Over the first foundation, plate, or platform, is now 
kid another platform, whose interior diameter iu 
equal to the diameter of the knee, so that this ring 
when laid down just fits, or is a little larger than 
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the largest part of the core. Upon this platform 
another layer of loam of nearly two inches thick is 
laid, and smoothed over by band. [ here is no neon 


of a smooth surface. As long as the loam continues 
soft, the mould is kept under bars of iron bent in 
the shape of the bottom, or crown of the mould, 
and reach tug down to the platform, to which they 
attach themselves by being bent under the platform. 
Two or three of such bars reach all over the kettle, 
others may be shorter and reach merely along the 
sides. These burs arc laid over the soft loam, and 
then the mould is gradually dried. When nearly 
dry, iron hoops, which keep together the rods, arc 
luid around the mould, and fastened to the rods by 
means of wire- The whole mould, iron and all, 
receives after tins a good coating of straw loam, 
with horse- dung, the iron bars being partly covered 
with it. In this manner, iron and loam arc com- 
bined and form one solid part of the mould- The 
structure of the mould is now completed, so far us 
the form is concerned. The whole is now thoroughly 
dried or baked by keeping up a constant fire in tlm 
interior of the mould. Tire maybe applied on the out- 
side also. In this instance, which is that of moulding 
a kettle with an open core, not so much lire is re- 
quired as if the core was solid- In the latter case 

no 

it requires a thorough burning ; the core is then to 
be made red hot: but- in this instance a good drying 
is sufficient to secure a safe oast. In twenty-four 
hours the mould will be found to be dry, and ready 
to be taken apart. 

The taking apart of the mould is dime by means 
of a crane, in case there h one ; otherwise it is to 
be done by hand, by a pulley, or by some other 
means which ate sufficient to lift the capo or cope. 
The first step to be taken is to lift, by means of u 
sharp crow-bar, the platform of the cope from the 
platform of the core, that is, to loosen the first from 
the latter part* after which it may be lifted and set 
upon a pair of timbers over the pit, or on any other 
convenient pUcc whore it is not exposed to moisture. 
When the cone is removed, the u thickness" is peeled 
off from the core, the draft- hole in the crown is closed 
by a brick-bat and plastered over with loam. The 
hole in the centre of the cope is also filled up to 
within two inches, all the damages on the mould 
repaired, and these patches dried. After this the 
mould receives a black wash Eng, and is then finally 
dried once more. 
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Black wash * — The blackwasli for parting consists 

chiefly of char coal -powder, and a little cloy- Tina 

is almost entirely lost in taking die mould apart, 
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ami the remainder is lost in sleeking the mould by 
the finishing clay- wash, Black wash is always on 
hand in the foundry j it is contained in the Idack- 
■weibIi tubs, of which iEiero is one for parting and one 
for finishing. The latter is composed of finely ground 
plumbago, often, mixed with a little charcoal, the 
whole diluted with horse -il a tig water, or a solution 
of the soluble parts of horse-dung. This black wash 
is frequently mixed with pc aa e-meal or other moat, 
glue, and extracts from the refuge of tanneries \ hut 
all til esc latter compositions arc more or less coo close, 
and cause a dull surface to the cast. The first is 
the beat* if applied net too much diluted. 

The sleek -washing as well as hkckw ashing is to 
be done with proper caution, so as not to injure the 
sharp outlines of the mould ; it is better if the first 
of these two operations can be dispensed with, and 
the mould finished just as the loam-board left it. 
This latter can he done in following the plan to be 
described in cylinder forming, which is also appli- 
cable in this case ; that is, working without thick- 
nesses, When the parts of the mould arc properly 
dried, it is put together again ; but before this is 
dene, a hole of two inches, round is cut in the brim 
of the cope, to connect the gates with, for casting. 
The cone is to vest firm It upon the core, that is, it 
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is to be put exactly in that position in which it was 
before, and shut tightly at the knee. A pipe is now 
laid below the foundation of the mould, which pipe 
is to bo carried through the sand which is subse- 
quently rammed in, to conduct the gas from the 
interior of the core to the surface. Tins pipe may 
be either nil iron pipe, or may be of baked clay, or 
it may bo a space left in the sand. The latter id 
objectionable, because it may fill up, and cause an 
explosion by Stopping the escape of the gas. The 
mould is now rammed in with sand, which is do tic by 
irons tarn p er s w i t h sir ok eg i n r ap id sue c css io n, T h is 

operation is performed, by at least three bands at 
once, to break the vibrations caused by stamping, and 
prevent injury to the mould m consequence, A 1 ith the 
ramming- in of the mould, the gate for the reception 


of the metal is to be provided for* This wo con- 
template to bo in the lower part of the mould ; it 
is frequently done from the top, but the latter mode 
is not quite safe, and never makes as sound castings 
as the way proposed here. The gate may be formed 
by a wooden pattern or pin, as in green-sand mould- 
ing, but this is at best a very doubtful operation in 
its consequences; for the gate will be a long one in 
ad cages, and in pulling out the pin, sand may drop 

in trie gate and stop it up altogether, or drop 30 
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much s.ltkI as to injure the casting. The best plan 
io to have pipes ready made of burned loam ; suck 
pipes may he conical, and tapered so that the smaller 
end of one nine will fit in the larger end of another. 
In tills way any length of gate may be formed, per- 
fectly secure against damages from stamping. On 
the top of the mould a flow-gate is set, which may 
be also formed of Olio of burned loam-pi pos^ or it 
may he moulded in tbs sand. The first plan, bow- 
ever, is preferable. The whole space around the 
mould is in this way filled up with send, and tightly 
rammed. Over Llfis sand, that is. over the mould 
covered by the sand, pieces of pig-iron, or other heavy 
pieces of iron are laid, or iron beams tied down by 
a crews which reach to the platform, and are fastened 
to the latter, to prevent the least motion of the 
mould upwards, for such a motion would, spoil the 
mould. Before casting, the flow-gate is covered with 
a dry ball of loam, to - bo removed when the fluid 
metal shows itself in the gate ami tho mould is filled 
with iron. Over that channel or pipe, comniuiti- 
eating with lEie interior of tlie core, a handful of 
dry wood shavings, or dry straw, is laid, aud kin- 
dled as soon as tho hot metal is being poured in. 

The stopping up of tEic flow- gate is a necessary 
operation, and the flow-gate iLsclf also is necessary 

m 

in all eases of large castings. Tho flow-gate is 
very useful, f) c cause it is always put on the highest 
point, nr at a point to wEiicil most of the light impuri- 
ties which float on tEie melted metal are very apt to 
flow. If the flow-gate is placed iti such a situation, 
the Impurities will niituraEEy flow it] to it. For these 
reasons the flow-gate is always made wider than the 
cast-gate. The stopping of tho flow-gate until t lie 
metal appears, is an operation equally Important. If 
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the flow-gate, or any other aperture to ^he in tenor of 
the mould, is open, the gases or hot air will ruali to 
the opening with fl force equal to the space of the 
mould and the amount of hot metal to he poured into it, 
This rush of air is very apt to tear loose some loam or 
sand of the mo ul d , o r e vt n b re ak th e m ouhl ■ Ky stop- 
ping the opet dogs, a certain am omit of confined gas 
finds its way through the sand or loam of the mould, 
and opens the pores of the would* This stopping up 
of the air channels ia the safest way of preventing 
explosions and making good castings. In case there 
is no flow-gate to a mould, and only a cast-gate, the 
latter is to he kept full all the time during which 
metal is poured Era- If there is an interruption of 
the flow, and the rusk of air finds its way through 
the cast-gate, it is very apt to cool the metal, teat 

some sand loose, and by that means stop up the? gale, 
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or even break the mould. Such accidents happen 
frequently, and, are the common causes of failure in 
founding. When castings arc made by a jingle cast- 
gnto : it is advisable to make a reservoir for the 
fluid metal at the top, that is, to make the mouth of 
tlie gate very wide, and skim the metal well to pre- 
vent the flowing in of any impurities. In moulding 
hollow-ware, the wedge-shaped gits arc made partly 
for causing an easy separation of the git from this 
east, but chiefly to have a git of large capacity and 
small opening, to bo kept full while casting, 

{jV -9 Jk^a.—The air pipes leading from the coro 
of a heavy casting ought to bo made of iron, for 
these pipes have an important office to perform. Fn 
case such a pipe is stopped up, an explosion is 
almost inevitable* The atmospheric air con lined in 
tho hollow space of the core, and that air contained 
in the pores of the sand, mixed with the carbonic 
oxide gas generated of tire vegetable or animal^ mat- 
ter* i n the mould, will form an explosive mixture of 
the most dangerous kind, and will destroy any mould 
if it explodes* The mouth of the air pipe may he 
covered with burning shavings, but it is advisable first 
to lav over the mouth of it a piece of wE re-gauss, 
to prevent the falling in of any dirt or fire. If 
there is fire in the pipe before the air ia moving, 

UG 

that I Sj. before there is any metal in the mould, 
an explosion will take place* 


of the Owe . — As soon as the casting 
is done, the mould ia dug up, and a portion of the 
core removed before the cast is entirely cooled* 
Cylindrical castings arc liable to be split by the core, 
if the core is too strong. Tor these reasons the 
core is made chiefly of sand, and only enough of 
clay is used to keep it together. Brick cores arc 
preferable to bam cores, if put together with 
sand and thick joints, because bricks offer some 
resistance to the fluid metal by their mass, and arc 
easily moved by a strong power, such as metal in 
the act of contraction. This is one of the evils 
attending iron core pipes. If there is no bay-rope 
or a thick layer of sand around a core- iron, the cast- 
ing will split upon the core before it is cool, and 
before it cart be prevented. .Fn all cases it is advisa- 
ble to remove the core as soon as possible, and if it 
cannot be taken out altogether, then remove at least 
a purt of it, that is, cut it in some place sc as to 
afford room for the contracting cast. 

Moulding without Thicfowsf - — As an illustration 
of moulding in loam without thickness, which is cer- 
tainly the most advantageous plan of loam- mould* 

in?*', wc will describe the moulding of a cylinder* 

117 

The operation is similar in all eases: whether for ll 
steam-engine, a blast-maclune } or a cylinder for any 
Other purpose; for illustration, however, wc prefer 
that of a steam -engine, the most complicated. Xu, 

cases of narrow cylinders it ia preferred to have 
the core fixed, and move the Cope, particularly 
where the latter is to he divided. Dividing the 
cope ought to be avoided, if possible, for it is 
almost impossible to make a correct casting ia 
such a mould. We will take a case for illustration 
where core and cope are ouch in one piece, and the 
latter stationary, that is, moulded in that place 
whore the cylinder is to be cast- In tills Instance 
the mould for the cope is put in the pit, the same a a 
the mould of the pan, above described, and founded 
the same way upon a platform , It is not advisable 
to make the cepe above ground, even if there is a 
crane strong enough to carry it to the pit* In 
A mould like this, a ore vice may Open in trans- 
porting it, and give access to hot metal, which 
may frustrate the purpose for which the mould has 
been made* In figure 22, the moulding of a short 
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cylinder is represented, such as is now used in steam- 
engines to turn idle seroiv propellers of steamboats. 
A pattern of the stoauo- ways is made in wood, solid, 
as represented in figure 23^ which figure shows a side 

m 

elevation, and a view from above. This block lias the 
length of the cylinder between its llangcs, and in 

JOj. ™ r 



case there ore any mouldings in the flange winch 
run across the steam- ways, they are to be moulded 
in the wood* The three core- prints are of cou- 
£iJemble length, because the cores find here their 
chtcf ’Support. The mid dlt! core finds another sup- 
port in the opening for the exhaust pipe, as shown in 
figure 23, One side of the pattern is hollow and 
cylindrical, fitting the exterior diameter of the cylin- 
der, or the sweep of the loam- board. I Living laid 
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the platform, erected the spindle, and screwed m the 
loam -board- — which is almost a straight board, with 
the exception of the two knees, one above and on a 
below, and tho moulding or hoops around the cylin- 
der— the brick enclosure m laid, leaving from two 
to two and a half inches space for loam. The pat- 
tern. of the steam- waya is fastened, just touching 
the loam-board in its travel upon its axis, and walled 
in, giving it a loam coating where the bricks touch 
it* After the brick wall is nearly dry, a coating of 
loam \H given ; this loam may be pretty strong, and 
mixed with hay, for the pressure upon it will be 
great, and if the loam gives way to thin pressure, 
the cylinder wilt be defaced. This coating i$snpcr- 
JiciaiSy dried, and another coat of hair-loam laid on. 


which Is to reach very near the loam-board, so that 
the last coating is but a little thicker than a clay- 
■wash. In drying the previous loam coats, and 
making the coats thin, an almost- perfectly smooth 
surface of the mould may be obtained. It will be 
a^ round and straight as a turned and polished iron 
cylinder, and of course the casting will bo similar to 
the moulding. Clay which shrinks a great deal, or 
is plastered on in too heavy coats, causes uneven 
and rugged Surfaces in the mould, which is the case 

also if the ground is not dry before the last washing 
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is performed. A good facing is as smooth, sharp, 
ami distinct in its outlines as a well made pattern 
oi wood. The black washing is here to he the very 
hst operation, and to bo well performed, and when 
dry must he polished by a large sleeker fitting the 
circle of the cylinder, before the black washing 
of t! to cylinder is performed, however, the steam- 
ways are moulded \ while the cylinder is under the 
in fine ties of the lire. The pattern of the steam-ways 
is covered by hair-loam, leaving the core -prints pro- 
jecting, so as to afford access to the interior through 
the holes left by the core-prints. The pattern 
receives two or tln-ce coatings of loang sufficient to 
make the loam Eit least two inches thick. Close to 
the brick, or as far off as the square of the pattern 
goes, a groove is cut in the loam, around the pattern, 
indicated by the dotted line, figure 23, Tills groove 
cnls the loam nearly through, so that the mould 
may bo separated aL this mark. Tho mould around 
the steam-ways pattern is provided with iron, bent 
around it, and also irons bent around tho cylinder. 
These irons moot at the joint or parting, and are 
secured in their places by wire and loam, the ends 
of the irons at the parting terminating in hooks. 
Fastening a mould in this way by bon straps is con- 
venient n. s : s I advantageous, and answers every pur- 

121 

peso, if tho mould is made strong enough. If a 
cope is ( mado too weak because of the iron straps, 
the above Is a bad fastening, and the cause of fail- 
ures or imperfect eastings. Fastening a mould with, 
iron is expensive, and whore it can he avoided it is 
advisable so to do. In this instance it can he avoided, 
and the mould may be made serviceable without iron 
fastenings. When the steam- ways pattern is re- 
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moved, anil the mould ready to be closed again, it is 
simply closed and secured by brick- writ, which latter 
is com men cod at the bottom. While, the brick-work 
is progressing, the copo of the steam-ways is secured 
temporarily by some wire fastened around the cylin- 
der, The brick- work forming the enclosure to this 
part of the mould h dried by external fire, or the 
united beat of the fire inside and outside of the 
mould* 

TAewres, forming tha Umm-ways i must bo strong 
and porous. They are to be as long as the hollow 
they are to form in the casting, to which is. to be 

v 

added the length of the core- prints* Cores of this 

description arc generally moulded in a wooden cere- 

bos; but this plan is not to be recommended* for 

wood will twist and warp, particularly where it m 

wet on one side and charring hot on the other, its 

is the ease in this instance. The best plan of msk- 
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ijig the cores, as to make a wood pattern o£ a coic- 
box* and cast it at once in iron and in open sand. 
In a nek an iron box, a good and correct core may 
be made without much labour. The cares for the 
a team- way g are made of strong loam, and provided 
with several core- irons, which are rods of quarter 
ol half inch square iron, bent in the curves of the 
core. The core-irons are dipped in strong clay- 
water before they are buried ill tne core, 

Besides the core-irons, strings of hemp, cotton, or 
straw, are laid in the core, which burn out la drying 
and form channels for the escape of air, A great 
many of these strings may be used, but they must, 
be thin, so as to arrest the fluid iron, in case any of it 
Ends access to the interior of the core. The core-loam 
may contain cow-hair if necessary, but this is a 
matter which depends entirely on the quality of the 
loam of which the core is made. The cores, after 
being moulded, are heated to redness in a coal fire, 
with literal access of air, to expel every trace of 
water, vegetable ami animal matter, and carbon* 
'When well burned, the ceres receive a good black- 
washing of black-lead and clay, as little as possible 
ef the latter. These cores are the very last to be put 
in the mould* 

Cora for tha Cylinder * — While the cope of the 
. J -. a 

cylinder is progressing, the core for it- is moulded 
somewhere near it, on the door of the found rv, but 

fa> r 


within the sweep of tins crane. The eore is founded 
upon an iron platform, which has its snugs inside, 
and its diameter is six inches less than the diameter 
of the interior of the cope. The platform of the core 
is to rest upon the platform of the cope. The core ia 



simply built, of bricks, finished in. loam, blackened 
and polished, and is then ready to be act in its cope- 
The core has two knees, one below and one above, 
■which arc at an angle of T5A These two knees 
are necessary to keep the core in its position* In 
case the metal is liable to porosity, which is frequently 
the ease with some of the anthracite iron, and genc- 
rally so with charcoal iron, it is necessary to prolong 
the mould of the cylinder, above its flange, as shown 

m 

in the drawing, figure 2-E, into which tEie sullagc rises. 
In cast iron which does not form botes, or raise any 
sullage, this precaution is not required. Upon the 
Bultagc piece, or in want of that, upon the upper 
edge of the cylinder, the flow-gates are set, of which 
there arc to be at least two or three, and more if the 
iron is doubtful arid the diameter of the cylinder 
largo. Before the core is put in its place, two rests 
for the steam-way cores are cut into it. The steam- 
wav cores arc suspend cl only at their two ends, 
and liable to be lifted out at the centre core, A 
deep rest in that core, or an iron fastening which 
passes through that core, is required to secure it in 
its place, when the cylinder core is set and well secur- 
ed, resting upon the platform of the cope, where it is 
secured by iron wedges. For these reasons the knees 
of tiie mould may be made to catch before the platform 
p kites touch one another, and the space loft between 
them can be filled up by iron wedges or scraps. 
The cores of the steam- ways, when put in* arc well 
scoured to dm core, and then the cope of the steam- 
ways put in its place. The cores are after this 
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secured in. the openings left by the eere-pi-mts of the 

pattern, and well stopped up by moist loam, which 

Is to be dried- In many oases j that straight part 

of the steam- vr ays cope where the cores pass through, 

12b 

is covered by an iron plate, coated with loam, and 
the core-irons fastened to this plate. This caution 
is unnecessary, us the projecting cores can bo well 
secured by dry brick-bats * The mode of fastening, 
however, dope [ids very much on the a Lite and form 
of the steam-box, and the form of the Corea. 

The burying of the mould anil ramming- in ot the 
sand is done in the usual way, but here the space 
below the mould ia filled with sand and well secured, 
to prevent tie hot metal entering below the core, in 
ease the lower knee does not fit tightly, which in 
this case is always doubtful, and cannot be secured 
beforehand. The interior of the core Is also filled 
with sand, if there is any doubt of its being 
strong enough and tight. It is better when there is no 
sand in the core, at least but very little in the bot- 
tom of it. The ope [ling of t-be cure at the top is 
covered by an iron plate which is well secured, 
leaving but a small opening for the escape of the 
gases ; which opening is, as In, any other instance, 
covered by a piece of wire gauze and burning straw. 
The whole mould is covered, as well as t lie core- plate, 
with a load of iron or screws, to prevent any motion 
of the core or cope by the static pressure of the 

fluid metal, for the least lifting will inevitably 

V2G 

destroy the east. The cast-gate is at the lower flange, 
and the- metal is. to rise gradually from below. 

The cores of the steam- ways arc often of such 
fort] is as not so easily to be secured in their places, 
w It seh is particularly the case with the middle, or 
exhaust core. In this, the assumed case, there ts.no 
difficulty ; for wo have two strong core-prints, and the 
core cannot be large, :i$ ibo steam-chest is hut small. 
If a core ’print can be given on each side of the 
chest, there wilt he no difficulty at all, for then the 
core has three points to rest upon, and can be made 
safe enough* If the other two cores are strong 
enough to take strong core-irons, there is no danger 
of their failing. Vt 3 Lore such advantages cannot 

bo had, and where the cores are in danger of being 
lifted elf their seats, it ia necessary to secure the 
cures by chaplets, which are put between the cores 


a ml the cope of the a team- ways, for there Are none 
applicable to the core of the cylinder* 

Tim use of chaplets In the steam-ways cannot 

be recommended, if it can be avoided by any 

means. The chaplets must be strong and of good 

wrought iron, or lie fluid iron will melt or dissolve the 

chaplets, and tlic effect is worse than if they had not 

been used ; for the moulder depended upon a support 

which failed, and would have done better without 

127 

supports. If chaplets arc not mu.de of good and very 
pare wrought iron, they arc liable to melt, or are 
dissolved in the mass of coat iron. The greater 
the amount of the latter acid the longer it- keeps 
fluid, and the hotter it is, the greater h the danger 
of the chaplet being destroyed* Impure iron, or 
iron which contains much cinder, or thick scales of 
hammer-slag, is apt to produce holes in the casting, 
for the oxygen of the scales, or cinder, will combine 
with the carbon of the cast iron and form carbonic 
oxide, which cannot escape, as it is i:i the interior 
of the cn^tinir, and the iron next to the mould is 
generally chilled before such gas appears. 

G e nera l Remarks on Loam-JToulding, — Precau- 
tions which arc to he taken in loam -moulding in 
general, arc to tic particularly observed in moulding 
steam cyl Sri dors, for hero the object ia to make & 
smooth, well finished casting, and one of compact 
sound metal, free of pores or holes. To accomplish 
this, purlieu far attention must be given to the following 
requisites : A strong hut still a porous loam ; drying in 
coats ; a well smoothed facing before Lhc blackening 
is put on ; well burnt cores for the s team-ways, and 
the air-holes in these so small and so arranged, us 
to prevent any possible entrance of hot iron into 
these air channels ; the absence of :dl. chaplets If 

128 

possible ; and every part of the mould well dried. The 
bearing down of the mould, and the stamping in, arc 
Operations which are in all Casts the Same. 

If there arc any square or unusual farms on a 
cylinder, as, far example, if otic or both llanges are 
square, or if there are extra Steam- ways, or orna- 
ments, all such farms arc made hi wood or in 
metal {ilm latter is preferable), buried in the mould, 
and removed before the finish Eng of the mould. 

Irregular Worm S- — Where farms arc to be mould- 
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ei] which do not permit th o use of the spindle, a 
Ioa tn-tuould is made c i t h e l _ by hand, or over u wood 
pattern. There are also eases whore both instances 
happen in one mould. AYe will illustrate til is by 
giving an ins to nee of the Erst and an instance of the 
latter case. In figure 25, a bent pi pe is represented, 
which cannot well he moulded in sand, a-nd for which 



129 

a loam-core is to be made in every instance- It 

may be moulded in sand or in loam. Ibis pips 
¥ 

forming a knee, is- bent in such a way as to make 
tlm moulding over a wood pattern and in sand almest 
out o f th & qu rati on „ T he fi rat s te p tak e n is to in a k 0 
a drawing of the actual size of the object upon a 
board, and in drawing two or three sections of it, 
giving sufficient length for the core-prints. Tins 
board is given to the blacksmith, and one or 
more bars of iron bent in the shape of the cere, and 
these bars united to form the core-iron. If the 
pipe is more than eight inches in diameter, these 
bars are to be laid around small rings, forming in 
this way an open channel in the centre of the core. 
These iron bars are covered with hay- rope as usual, 
mid then by loam, which latter Es [aid on by hand, 
referring repeatedly to the drawing- The last- loam 
coating is thin and well smoothed oil, before the 
parting-black wash ia given. In such eases as this, 
it is ill important to have the flanges at the right 
distance and in correct angles; and as such castings 
generally arc designed to fill a space or form a con- 
nexion between two pipes, it is necessary to form a 
skeleton pipe of two boards, of which each fits to 
the Jlangc of the corresponding pipe. Such a skele- 
ton i$ easily formed bv nailing boards together ia 

UO , . 

that place where the pipe ia fco be. Figure 26 will 
show how it is performed. The hoards arc fitted and 
nailed together, stayed by some lath, and the place of 
the flanges marked by scribing around them. Over 
tli is another skeleton of boards is made, so as to have 


Fig. EG. 



the dimensions of the pipe inside which arc here out- 
side, with the addition of one -eighth of an inch for 
cadi foot in the length of the pipe, for shrinkage. In 
this latter skeleton the inner diameter of the pipes is 
marked and cut out, the newly made core laid in this 
board skeleton, in the exact position in which the new 
pipe is to be attached to the other pipes- The core 
is fastened in this position to the skeleton, and the 
“thickness,” which of course includes the fianges, 
is laid on the core, and gently dried. AVhen the 
thickness is so far dried as to be secure against 
warping, it removed from the skeleton boards, 
dried, blackened; and the cope put oil, II the pipe 
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ia heavy the cope 3s to be fastened with iron, taking 
care to have the parting free. Moulds for light 
pipes may be secured by a succession of wire fug tell- 
ings which arc laid at certain distances around the 
cope. The parting of the cope is done as usual, by 
Cutting two grooves along the pipe in such a direction 
as to divide tho cope into two hakes, but so that 
each half may be lifted off the core. If tho flanges 
or the thickness break off in removing the cope there 
is no harm done, if the core is not darn aged in this 
operation. After the usual finish of the facing, the 
mould may be put tOgcLhcr, and rammed in sand 
ns usual. In this case the- core cannot be kept in 
its place without chaplets, and a liberal number of 
them is to be distributed between the core and the 
cope- This pipe is rammed in and cast in the usual 
manner. 

When the object to be moulded presents morn 
complicated forms than the one represented, tho 
experience of tho moulder must bo his guide in form- 
ing the plan of tbo mould. Analogous processes 
are here everywhere, but it is the sagacity of the 
moulder which gives to the most complicated forms 
tangibility, which analyses a pattern, and finds a 
mode of execution, in cases whore success at first 
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sight appears to be impossible. If the form of a 

132 

pattern docs not happen to be divisible into two 
parts, or permit a mould of two parts, there is no 
objection to dividing it into cbrcc„ four, and more 
parts, bat it is a rale to mate as- few partings as 
possible* In every mould, it is to bo a standard 
rule to provide liberally for the escape of the 
gases. If forms are to be moulded which require 
more than two platforms, there is no objection to 
taking as many as may secure the greatest advan- 
tage anil security to the mould. 

Oval JTuj'flw.—Oval, curved, or triangular fur ms 
must be traced by corresponding platform-plates, 
for no application of the spindle Is possible in 
these cases. For example, to mould an oval bath- 
ing-tub, without a pattern, a foundation plate in 
the form of the upper side of the tub is east in 
open sand. There is no need of its being solid — 
it may he an oval ring. Figure 2T represents the 

JV ST, 



moulding of such a tub. T'Sie loam- board A ia guided 

bv hand around the platform, and if kept in close 

1£3 

emit act with the edge of the plate, there is no diffi- 
culty in obtaining a correct mould. If there are 
any projections, or departures from the regular form, 
they arc muds by hand. Curved forma are made 

V “ 

in a way similar to the abo^e- A core, or a mould 
to an elbow pipe, ia moulded on a platform which lmd 
the form of the curved pipe, as shown in figure 28, 


JVjr. 28 . 



The loam-board A can make only the current part 
of the mould, also i mouth or beil-sbaped widening ; 
hut if there arc any flanges, for these a wood pattern 
is to he made. Xu this in stance two halves of a 


pipe-core are made; and these joined by moist loam 
and wire. Iu most instances of this kind a wood 
pattern of the object is made, and this moulded in 
sand; but us the core of such forms cannot well be 
moulded in sand, it is made in loam and applied in 
the usual way. Square Forms of objects white h are 

io he moulded w ithout patterns, arc made in a similar 
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manner as those of an oval or irregular form; such 
moulds, however, require more strength than tho 
moulds of round forma, for the pressure of the fluid 
metpl it [ion a plain surface, ten da to drive the core 
ami mould apart, with more energy than it does m 
round forms. To guard against this pressure in flat 
or straight forma, is an object which requires sonic 
judgment on r.be part of the moulder. 

If oompUeated forms are to be moulded, the bust 
plan always is, first to make a pattern ill wood of the 
object. Even if the pattern is not used in moulding 
directly, it is of great service to the moulder, lit 
having a form to imitate, which 15 more plastic 
to bh mind than a mere drawing. All heavy 
and com [i deated castings, such qa heavy bed- plates 
for at earn engines, housings, and rollers for iron 
works, arc moulded in loam, if good work ts ex- 
pected, The hoot and pressure of a mass of hut 
iron like that poured into tho mould for the bed- 
plate for the engines of the Collins Atlantic steamers, 
being forty tons or more, will destroy any sand mould, 
no matter how carefully made. Complicated forms 
of this kind are partly made to drawings and partly 
o-er wood or metallic patterns. We will illustrate 
this subject by an Instance which is not complicated, 

but sufficiently so to show the principle upon which 

135 

a mould of this kind is constructed. In figure 2Q 
a screw-propeller is shown, such as are now frequent- 
ly used to propel steamboats. These propellers arc 
cast in iron, copper, brass, or bronze ; this, however, 
duos not cause an essential difference to be made in 
constructing the mould* The four wings of this 
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pattern are twised as shown in IT It is advisable 
to make a wood pattern ol this propeller dividing 
it at the dotted line in 13 into two halves. An 
experienced moulder will p refer to make the mould 
by band, but generally the pattern is buried in the 
loam, and kept there until the mould is nearly dry. 
There is little difficulty in moulding this object in 
the latter way, As cEm pattern ia divided, the one 
half is moulded upon an iron platform, the larger 
spaces filled by brick, and over these the usual coat- 
ing of [earn. The four wings of the pattern are 

fastened by vrood sevens to the nave, which, may be 
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drawn and the pattern removed in parts J Lius forms 
the lower part of the mould. The other half of the 
pattern ia moulded in parts, upon quadrant plates, 
with Its dividing side downwards. The mould of 
this half is taken apart, each quarter resting upon 
its quadrant platform. These four quarters are set 
upon the first half of the mould which is whole, 
and has a solid pint form. The edges of the four 
wings or paddles are generally sharpened out, so 
that there is little difficulty in hitting the thickness 
of the pad. dies, A better mould than that described 
may be made by hand ; it is then divided into two 
halves as the above, but it a fiords a better opportu- 
nity of having the facings of the mould correct and 
uniform in texture. Many 0 crow-propellers are 
moulded by dividing tEic pattern at the nave, and 
making a cope over each paddle, which is fitted and 
fastened to the cope of the nave. The first way of 
moulding is preferable to the latter; it is perfectly 
safe, a] id makes a more correct and smooth casting. 

Moulding of Bronze Ornaments . — The art of 
casting bronze statues has been traced to remote 
antiquity, and, to all appearance, the ancients were 
more skilful than the modern a in this art. Bronze 
statues were so plentiful in CrueCfr at the time of 
Alexander the Great, that Pliny calls them the mob 

m 

of Alexander. It 3? recorded that the Romans found 
3000 bronze statues in Athens, and as many in 
Rhodes. The Temple of Solomon was adorned 
with heavy and richly ornamented bronze eastings. 
The pillars of Jackin and Boaz at the portal were 
of bronze ; the molten sea of the priests to wash 
in, was east of bronze, and the metal basins at the 
c ri trane c w e re o f t h e 3 am e me ta 1. The w orl d - r e n o w n - 


cd Colossus of Rhodes was a bronjse statue of 130 
feet high; it was broken by an earthquake fifty- six 
years after its erection, and its remains lay scattered 
over the ground for nearly nine hundred years, when 
they were sold by a king to a Jew, who carried at 
that time tltlO tons of metal away. More recently, 
in fbo middle ages, bronze was extensively used for 
doors and gates of churches and cities* The doers 
at the Ratdsterio in Florence were of such cx- 
qmsito workmanship, that Michael Angelo, the 
groat architect of St. Peter’s at Home, declared 
tli at these gates were worthy to be the gates of 
heaven. More recently, in ■ our own times, this 
beautiful art has been degraded to the manufacture 

■c 

of implements of war, and in other cases to celebrate 

the memory of military heroes — an application no 

better than the other* The ancients were not 

acquainted with a definite alloy, to make tlnjir bronze 

13 S 

castings of Their mixtures were accidental; but 
we will speak of this hereafter. 

/Voiding of Statues . — The mode of forming the 
moulds for bronze castings of large sbe, as statues 
and bas-reliefs, was never reduced tO' a SYste matte 

it 

art. There is satisfactory evidence to show shat the 
knowledge of tills art lay dormant for centuries- 
The ancient Greeks were the most skilful in the execu- 
tion of statues of this kind, not only SO far ag form is 
concerned, but a-’.H.o in their preparation of the moulds 
and the casting of tlic statue. Their plan of mak- 
ing a mould, was to make a skeleton of plastic clay, 
which was to form the core. This skeleton was kept 
wet— just as the sculptors of the present day mould 
a figure in clay-— and made into au exact mould 
of the figure to be produced. Over tEiis w r efc 
clay pattern the cope was made., and so far dried as 
to admit of removal, after which core and cope w'ore 
finally drici T and burned. The space resulting from 
the shrink in" of the core, formed boro the thickness 

■r? J 

for the metal. The way in which such a mould was 
made is ail evidence of the high skill of the artists 
of that time ; for in ease the casting fails* all the 
labour of tlm artist and the moulder Is Eosfq for pat- 
tern an d moul d ar e d e s tray fid at e ach cast. 1 1 re qu E res 
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great experience and skill ta succeed in this mode 
of casting statues and larger ornaments. 
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French JLnh of Moulding Staines, — A more safe 1 , 
but very expensive plan of malting moulds* was 
practised in 'die Seven tee nth and eighteenth centu- 
ries. The pattern for larger statues was made of 
plaster of pur is. instead of day* because the latter 
shrinks u great deal in large masses. This plaster 
was laid on and fastened to a skeleton of Iron, Over 
this pattern, which might be either an original os' a 
pattern at hand, a Cast of plaster is made* and this 
plaster lnoui 1 divided so :ts to remove it conveniently. 
Over parts of tins plaster mould coats of wax are 
laid, which form the ** thickness.” The wax is a 
compound of six parts of wax ami one of white pitch* 
with which a little tallow or oil is mixed. The 
plaster mould receives a film of oil before the wax 
is put on* and the first coating of wax is laid on 
warm by means of a paint brush. A skeleton of 
iron bars is now made, composed of heavy and small 
iron, also iron wire and wire gauze, having, as near 
as possible, the form of the object to be cast. The 
segments of wax arc fastened to this iron, skeleton, 
and finally the whole surrounded hy the plaster 
cone. Into this hollow mould* which is composed of 

the cope of plaster* a, thickness of wax, and an iron 

>10 

skeleton in the interior, the uemorit forming the 
core is cast. This cement is composed of two parts 
of plaster of parts, and one of brick- dust* or ground 
bricks, cast through att opening made in a convenient 
place as high as possible on the mould. When fids 
core is hardened, which takes but a short time, tho 
plaster cope is removed, the damages in the wax 
mould repaired* and a number of email gits for con- 
ducting the metal, and other gates for letting out c Ei e 
gases, Eire fastened around the figure. Those gates 
are made of wax* from half an inch to one inch thick* 
and fastened to the figure in such places where the 
least injury wfif he dene, if one are to be on the 
face, hands, or other delicate parts. Small wire la 
used to keep these gates En their places. The final 
cepe is then made in the usual way of sand-loam, 
mixed with cow- hair, or horsc-diiEig. The first coat- 

ing on tho wax figure, however, consists of finely 
ground brick dust, mixed with the white of egg 
or glue, forming a kind of paint, .1 his is painted 
twenty times and more over the pattern. After this 
first coat follows a coating of hair-loam, and finally 


horse-dung loam. This loam -cope is to ho provided 
with iron fastening?, and at last receives a brick 
enclosure, which is also secured hy iron binders. 

Eelow and around this mould fire-places are erected* 

141 

w E] ic El Eire so distributed as, when fire is mafic in them* 
to make the mould uniformly warm outside and inside, 
a Eid heat Ec to in, almost red licit. The wax forming 
the thick [less is the first that flows out, and leaves a 
space in the mould of the same thickness as the cast 
h to he. The quantity of metal needed to fill the 
mould is exactly that space occupied by the wax. 
This process of moulding is complicated, but it is 
safe juuI insures good eastings. It h ns the advantage 
over the Grecian mode, that the original pattern* the 
plaster cope* Is never lost. 

].5y skill and dexterity the artist may shorten the 
above process. One way is to build t lie plaster cope 
directly over the iron skeleton for the core, east the 
mould full of core-cement* remove the plaster cope, 
and shave the “thickness 1 ' off the core. Then put 
the plaster cope again around this core* and cast the 
thickness spa.ee full of wax. Over this wax east, the 
loam cope is made, as described above. 

At the present time there is no settled system in 
the casting of bronze statues: the artists follow their 
o wn 3 ltd iv 5 dn al in c 3 : nati e>tls an d exp u rio n cc, In many 
instances cores are built up first, covered uy hand 
with loam, and burned j then the wax is put on, and 
the pattern nmdc upon the cere; over this pattern 

the loam cope is moulded, the wax melted out, ami 

142 

the mould filled with metal lei the usual way. In 
this way the pattern i-9 lost. In other cases they 
make a core as above, cover it by wax plates made 
in the piaster mould, and proceed as described before. 
All the difference from til at described in the past pages 
is hero the making of tho core, which* if made in 
tho latter way, is more perfect, and more certain to 
secure success. 

Jrm Statues require more metal than bronze 
statues* and also strongly burnt moulds. Here 
tho core is built up first* and the “thickness" laid 
on in fine clay. The pattern is made hy the sculp- 
tor upon the core. The cope is made and divided 
ss in common loam -moulding* the thickness removed, 
ami the mould put together with that caution re- 
quired to make tlm operation successful. The pattern 
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of course is lost* and if the casting fails it is lo be 
made anew. A mould over a pattern at hand, may 
be made over that pattern, but tlic core is to be 
•made by hand. In ail cases tore as well as cope 
arc to be well provided with iron stays, and chaplets, 
and are to be perfectly dry. If s noli caution a arc 
taken, there will be no failure in easting. 

Bas-rdteU .—Flat bromic castings as ornamented 

pan rtels, facings, acid single ornaments, are cast in 

tko usual way in iron flasks, in new sand, and dried. 
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If the patterns arc too complicated, or underworked* 
so as to make many cores necessary* the facing of 
the mould ls made in flue strong sand, entirely com- 
pos ml of cores, and over these cores, as a parting* 
the whole of the cores arc covered with common mo aid- 
ing sand and dried all together. The parting between 
the cores and the sand is made by common parting- 
sand. To avoid the division of the mould, the pat- 
terns are frequently cut in such places and direct ions 
as to remove the pattern in parts. This latter mode 
of moulding, because it is the cheapest, is practised 
i a the manufacture of articles which arc in common 
use. 

Moulding of Belh.^ Small bells are generally 
moulded in sand, from a metal or wood pattern* and 
the sand mould h dried in a stove, as before 
described. We shall give no do serif) Lion of the 
manufacture of small bells* to which class bells of 
from one hundred to two hundred pounds' weight 
belong, but confine ourselves to a description of t-ho 
moulding of the larger kinds. The most important 
part ef this art, is the construction or the form of 
the bell. Another equally interesting is the com- 
position of hell-met al. In this place we shall only 
apeak of the moulding of a large hell. In figure 

30 , a mould is represented as it is sunk in the pit 
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fo r casting. 1 j.'l t c r e is n o usseii lial d [ Her e rice be tw eon 

moulding a bet I arid a cast-iron kettle, I ho cere is 

built in brick upon an iron platform* which is to 

Fty. 3(1, 



have snugs* in case the mould is made above ground. 
This brick core is covered with three-fourths of an 
inch or one inch thick of hair-loam, and the last sur- 
face-washing is given by a finely ground composition 
of clay and brick-dust. This latter is mixed with an 

-w 

extract of horse-dung, to which is added a little sal- 
ammonia. Upon the core the (< thickness ’ 1 is laid 
in. loaiu-saml, but the thickness is- again washed 
with fine clay to give it u smooth surface* Orna- 
ments which have been previously moulded, either 
in wax, wood, or metal, are now pasted on by means 
of was, glue, or any other kind of cement. If 
the ornaments aro of such a nature as to prevent the 
lifting of the cope without* them — for the cope 

Cannot be divided-— the ornaments ate fastened to 
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the -thickness by tallow* or a mixture ef tallow and 
wax. A little heat given to the mould will melt the 
tallow, after which the ornaments adhere to the cope, 
from which they may be removed when the cope is 
lifted off the core. The thickness is to be well 
polished ; and, as no coal can be used for parting* the 
whole is slightly dusted over with wood-ashea* The 
parting between the core aud the thickness is also 
made with ashes. The cope is laid on at first by 
means of a paint-brush, the paint consisting of clay 
and ground bricks, made thin by horse-dung water. 
This coating is to be thin and fine; upon it hair- 
loam, and finally straw-loam is laid. 

The crown of the bell in moulded over a wood 
pattern, after the spindle is removed* The iron or 
steel staple for the hammer is set in the core, into 
the hollow left by the spindle. It projects into 
the thickness, so as to be cast into the metal The 
Facing of the mould ought to be finished when the 
cope- is lifted off. Small defects may occur, and 
are, if not very large, left as they are; the excess 
of metal in those places is chiselled oft' after the bell 
is east. All that can be done in polishing the facing 
of the mould is to give it a uniform dusting of ashes, 
When Lbe mould is perfectly dry* it is put together 
for casting. The core may he filled with sand, if 

Ufl 

preferred, but there is no harm done if it is left open ; 
for bell-metal docs not generate much gas, and 
there is no danger of an explosion. The copo is in 
some measure secured by iron, but its chief security 
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is iq the strong, well rammed sand of the pit- The 
Gnat-gate is on the top of the hull, richer on the 
crown, or, if the latter Es ornamented, on one aide 
of it- Flow-gates are of no use tier Oj the metal is 
to he el o a ii bet ore it enters the mould t tU-ct'C is 
no danger of sulhige. 

j Moulds consist Li} g jmvthj of loam or Hand, and 
partly of metal, arc in frequent use in iro-ti found riea. 
Small eur-w heels, boshes for cart- wheels, and car- 
wheds for mining establishments, receive their bore 
by being cast aver an iron or steel cnr-c. Snob a 
core-iron is a little tapered, to admit of its being freed 
from the casting by a smart stroke of Lite hammer. 
The casting is never left to cool entirely before tbe 
core is removed. It is generally removed when the 
casting is hot, but so far cooled as to resist the draw- 
ing out of the core-iron. 

Chilled railroad-cur wheel* are another article 

where iron is employed as a part of the mould. The 

cast and chilled railroad wheels now in general use, 

arc cast in a mould composed of green sand and 

iron. Iq figure 3 I is shown a mould in which a chilled 
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wheel ts cast. It consists of three boxes. The 
low r er ia a box of common round form, merely to 
hold the sand and give support to the centre core 





and the middle box. The upper box is of a similar 
form, also round. The middle box is a solid ring 
cast of strong gray or mottled iron, and bo rod 
out upon a turning lathe, giving it the reverse 
of tbe exact form of the rim of the wheel. r l his 
middle box ought to be at least as heavy as the 
wheel is to bo after casting, and it is preferable if 
jt bas two or tit roe times that weight. All the three 
boxes aro joined by cars and pins as usual, and the 
latter ou^ht to fit well without being too tight. r j be 
chief dEOicuky in casting those chilled wheels is to 
make tbe cast of a uniform strain to prevent the 
wheels from breaking. Wheels with spokes or arms 
are very liable to this evil, and arc to be cast with 
their hubs divided into three or more segments, which 
are afterwards handed by wrought- iron tires before 


fastening them to the car axles. At pi’esent, most 

14S 

of these t: ii cels arc Oast with corrugated discs or 
plates; in this way the hub may bo cast solid, and 
the wheel is not so liable to be subjected to an un- 
equal strain in the metal as when cast with spokes* 
Tn sudi platc-wheeb the whole apace between tbo 
rim and the hub is filled by metal, which, however, 
in most casus is not more than three-quarters of an 
inch or one inch thick. The rim of a good wheel 
Is to be as hard as hardened steel at ics periphery, 
but soft anil gray in its central parts. The first 
requisite is more safely attained hy having a heavy 
chill; but if the chill is too heavy, the inner parts 
are apt to suffer the cooling qualities of t.ho chill. 
Success in this branch of founding depends very 
much on the quality of the iron of which the wheels 
are oast; but of this we shall speak again in another 
place. Soon after casting such wheels it is advi- 
sable to open the mould, and remove the sand from 
the central parts, so as to make it uocl faster; this 
precaution saves many castings, not only in this 
particular case, but in many other instances. Uni- 
formity in cooling h as necessary to Success as good 
moulding. The thinnest parts of castings which coel 
first, will invariably break ; hut if a casting cools 
uniformly, there is no danger of strain in the metal. 

Chilled Safari.— One of the most important cases 

143 

of this kind of moulding and casting in iron moulds, 
is the easting of chilled rollers* There arc some 
good chilled rollers manufactured in the Western 
foundries, particularly at Pittsburgh, We will not 
allurie to any particular case, but describe the pro- 
cess of making cliil led rollers, generally. The mould 
for a chilled roller consists of three parts, ns shown 
i rs figure 32. The lower box of iron or wood is 


F.y, 32. 



filled with “ new sand 1 ' or a cement, a strong com- 
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position of clay and a and, in which a wood pattern 
is moulded which forms the coupling and (ho neck 
of the roller, The middle part of the mould is the 
chill, a heavy iron cylinder well bored. The upper 
part of the mould consists again of a. box, but sa 
higher than the lower box, so as to make room for 

the head in which the Impurities of tho iron, ^ sullage, ' f 
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are to be gathered. The two boxes with their con- 
tents of fiuml are to be well dried. In tunny estab- 
lishments the two ends of the roller are moulded in 
loam, over the chill, to secure concentricity of roller 
and coupling : but this can be quite us safely arrived 
at by fitting tho curs and pins of the boxes well to 
the chill. The chill is the important part in tins 
mould : it ought to be at least three times as heavy 
aj. ihe roller which is to be east in it, acid provided with 
wt ought-iron hoops to prevent its falling to pieces, 
for it will invariably crack if not made of very strong 
oast iron. The iron of which a chill is cast is to be 
strong, fine-grained, and not too gray. Gray iron 
is too bad a conductor of heat; it is liable to melt 
with the cast Iron that makes a good roller will 
make a good chill. The facing of tho mould is 
blackened like any oilier mould, but (die blacken- 
ing is to be stronger 6 Ei n n in other cases, to resist 
more the abrasive motion of (Ere fluid metal. The 
chill is blackened with a thin coating of very line 
black-lead, mixed with the purest kind of clay; 
this coating is to be very thin., or it will scale off 
bcTur-e it is of service. The most important point in 
making chilled rollers is r.ho mode of casting them, 
and the quality of iron used. Of the latter we shall 

speak in another place. To cast a roller, whether a 
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chilled roller or any other, from above, would cause 
;t failure, for the roller will be useless. All rollers 
are to bo cast from below. It is not sufficient to 
conduct the iron ira below; there is a particular 
way in which the best roller may be cast, for 
almost every kind of iron. The general mode is 
represented in figure 33, which shows the upper 



side of the lower box. In A ig. represented 
the cast’gute and channel, as it is seen from above. 
The gate is conducted to the lower journal of 
the roller, and its channel continues to a certain 
distance around at; it touches the mould in a tan- 
gential direction. In casting fluid metal in this gate 
the metal will assume a rotary motion around the 
axis of the roller, or, which is ibe same, the axis of 
the mould. This motion will carry all the heavy 
and pure iron towards the periphery or the face of 
the mould, and the a ullage will concentrate in the 
centre. It is a bad plan to load the current of hot 

iron upon the chill, for it would burn a hole into it, 
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and melt chill and roller in that place together. 
The gate must be in the lower box, in the sand or the 
loam- mould. Tho quality of the melted cron modi lie a 
in some measure the form of the gate, for stiff or cold 
iron requires a rapid circular motion, while fluid, 
thin iron is to have less motion, or it is liable to 
melt to the chili. The roller is kept in the mould 
until perfectly cool, but the cooling may be ace de- 
rated by digging up the Sand around the chill, 
Oastift'f Iron to $ineL — -One branch of moulding 
and casting we have to mention before wo leave this 
subject: it is the casting together of iron and stock 
At present many anvils, vices, and other articles are 
made of cast iron, mounted with sled, which arc in 
a fair way of driving ail the wrought- iron articles 
of this kind out of the market. Tho welding together 
of steel and east iron is not difficult, if tho steel Is 
not too refractory. This process will not succeed 
at all with German or shear steel, and hardly so 
with blistered steel, but it is easily performed with 
cast stool, by soldering it to cast iron by means of 
cast-iron filings and borax. Of the manufacture 
of these east-iron articles with steel faces we can 
give but the outlines, having had no opportunity of 
becoming thoroughly acquainted with this branch. 

The cast- sled plates, to be welded to the faces 
1 153 

of anvil a, are generally from a half to Jive-eighths 
of an inch thick, and as wide as the face itself. 
These are ground or filed white on one side, and 
then covered on that side with a coating of calcined 
borax. Tho plate, with the borax on it, is heated 
gently until the borax melts, which covers it with a 
fusible transparent glaKC. The plate in Lfiis condi- 
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l l(>ii ks In l-lI hut- 3 a the mould, which J at ter is 

made of dry anil strong sand. The iron is poured 
in and rises From below ;■ the steel plate being the 
lowest part of the mould, it will have the hottest 
iron. The he fit to bo given to the iron will depend 
in some measure on the quality of the steel; shear 
steel requires hotter iron than east steel. The east 
iron used for these purposes, is to be strong mid 
gray, hut not tog gray, or the union of the iron anil 
steel is not strong* White cast iron will not answer 
iti this ease, partly because the easting would be too 
weak, but chieily because the east iron would L y or 
crack, in hardening the steel. The hardening -is 
done under a considerable lie at, with an access of 
water falling from an elevation oi tun iect- or more. 

Moulds for Laid, Tin , $■<:* Jt,— B esides these 

moulds of sanilj loam, and partly iron, there are 

moulds which arc entirely constructed of metal, 

either of iron, copper, brass, or bronze. Such 
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moulds are used for easting tin, lead, pewter, Bri- 
tan n i a m eta 1, sin c, t v p es T and o t her nr ti eles 0 f c c on omy 
and ornament. Brass or bronze moulds are gene- 
rally preferred to iron moulds,, because they do not 
corrode ns iron moulds do ? and retain amors perfect 
polish. Such moulds are constructed on the same 
principle as sand or loam-moulds. IF a metal mould 
is divided into two, three, or more parts, each part 
is provided with a handle sufficiently long to protect 
the hands against the hunt of the mould* Tho parts 
uf such a mould must be nicely fitted together, and 
kept in their position by ears and pins, or in many 
instances by wedges. The mould is gently heated 
before any metal is poured into it, to secure the fill- 
ing of the apace in the mould, for many of the most 
fusible metals and alloys cannot lose touch heat 
from melting to congealing. The moulds must be 
’.veil polished after each cast, and arc then rubbed 
over with a rag containing oil or tallow, and which 
spro: -b : a thin film of oil or tallow over the facing of 
the mould. In many eases a covering or film of 
pe n n o- p o iv d ei' — s a ti 1 1 a r a oh — - beat en up with the 
white of an egg, is preferred, particularly for alloys* 
Single metals work better with oil or fat. 

Moulds for Copper and Brass^ if it ls intended to 
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make si mots of these metals, are for the first metal 


simply oast- iron boxes, in which the iron je from one 
and a half to two inches thick. These boxes arc form- 
ed &o as to ho taken apart, for the copper will adhere 
to die iron if it is very hot* These iron moulds are 
to be very clean, or the cast of copper, which is from 
two to three inches thick, is apt to have boles, which 
makes it useless for sheets. Brass may he cast in 
the same way as copper but it is more safe to cast 
brass plates for sheets between two stone-plates. 
Thus o s tones m ay be of granite, fre cstu n e, or an y oth er 
kind of hard fine-grained quarts stone. They are 
to be from six to twelve inches thick, and secured 
against falling to pieces, in case they crack, by iron 
hoops. The space between the stones for making 
the thickness, is formed by iron rods. Such a mould 
ig to be in the sweep of a strong crane,, and la in 
the whole a somewhat complicated operation, foreign 
to our subject* 

Suretfiqnng.-™ Pla&ier of Paris moulds arc used 
for many articles cast of fusible metal, but particu- 
larly for stereotyping plates used in printing books. 
Fine plaster of pavis is first cast over a page of 
letter composition, and tins thin coating strengthened 
by coarse plaster. This plaster mould is dried at a 
boiling heat in appropriate stoves, and then dipped 
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jn a kettle filled with melted type metal. When 
the mould is cooled the plaster is broken off, and, ac- 
cording to the skill of the operator, a more or loss 
true copy of the letters which served as a pattern 
is obtained. 

There was a kind of stereotype process for- 
merly practised, which deserves, on account of 
the principles involved, not to be forgotten, Before 
the invention ofc' the present mode of casting stereo- 
types under the influence c.f pressure in a metallic 
bath, they were made simply by pressing the pat- 
tern. — which might he a wood cut, or a composed 
form, — upon the liquid metal, just when at the point 
of congelation. It was a process which required 
skill and dexterity, but made better casts than the 
1 1 rose si n ra i c of * ter eo ty ping. T lie fine ster e oty pod 
prints made at tlie end oi the hist and the first 
part oF th id. century were stereotyped in this way* 
The beautiful stereotypes of Firm in Hi dot in Paris 
were done in this mail tier* The metal used ior mak- 
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in g til c mou i d wa s t c ad w ll h a lit tie tin ; tU i s was fti e 1 L ed 
and cyst in a paper-box us large as the east was to 
be. The fluid met ul was but one- eighth of an inch 
thick and resting upon a level table, cooled very uni- 
formly. The moment when the metal was going to 

crystallise (assume its solid form) was the time to 
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put the wood engraving or form of types down upon 

it, with a certain force. This process, performed 

with skill, made better and more correct impressions 

than the present phis tec of paris mould, This first 

or lead impression served as a mould for the nest 

cast. The next cast was made of type metal, or an 

ade v still more fusible. This metal was cast like the 
+“ 

first, in a low po per box, and the moment when it was 
going to congeal, the lead mould was with force put 
down upon it. Thin latter cast was the true copy of 
the pattern. The paper boxes were surrounded 
by a screen of sheet iron, to protect tbe operator 
against the dying hot metal. Tbe thin film of oxide, 
covering Lhe melted metal, was the means of prevent- 
ing the adl iercn c e o f on e mq Eul to the other, M aeh i n os 
have been in operation to perfect this process, and 
make it less dependent upon tbe operator; still, the 
present mode of easting stereotypes has prevailed 
over the old method, ns it is supposed to be more 
advantageous. If there la no advantage in stereo- 
typing letter press in tlie old way, it is certain that 
engravings are made more perfect in that manner. 
The composition of the metal for this art, may be 
varied from tbe melting point of lead to the molting 
of an alloy which requires but the boiling heat of 
water. 

Impressions and Castings . — Before wo proceed to 
the consideration of metals, we will speak of some 
interesting operations connected with the line arts. 
We allude here only to relief impressions, not to 
those in ink or colours. The materials in which 
impressions may be made, are wax, paper, whalebone, 
hum, glass, sulphur, and many other materials to bo 
mentioned in the course of ibis chapter* Impres- 
sions arc made in many materials, and a variety oi 
operations in the useful arts depend upon this mani- 
pulation, The operations in the mint, and stamping 
of medals and utensils, us- spoons, forks, and pans, 
arc parts of this branch of art; reliefs in copper, 
brass, and silver sheets, the pressing of wooden snuff 


or other boxes, of handles for canes and umbrellas, 
of leather, cloth, and paper, ale belong to a dkTerent 
branch from that we arc investigating. Most of 
this work is performed by stamping-machines and 
dies, where the relief part of the die is station- 
ary, and the counterpart or intaglio moveable. 
Some of these operations are closely connected with 
our art, and for those reasons w r e will describe 
a few of thorn* Impressions of small objects are 
easily taken : the difficulty in making lai'ge im- 
pressions increases rapidly with the sixe of the 

impression. The use of impressions in this case, is 
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to obtain moulds from patterns which wilt not bear 
a cast or mould, as coins, gems, &e. 

IFd x is one of the best materials to take impres- 
sions with ; yellow wax ia particularly qualified for 
this purpose* Before using it, it ia to be gsnfcly 
warmed anil worked between the fingers, after which 
it is more uniform in com position, less adherent to 
otlier matter, and stronger in itself* The only objec- 
tion to it is, that it is not very durable, and is to bo 
kept with caution to save the sharp impressions of the 
original. Such impressions in w r ax are made where the 
original pattern will not bear he at or wat e r * T heir use 
is to make p barer ooata over them* and prepare the 
plaster east for patterns to he moulded in sand. 

Bread in ernwlw, is another material for taking 
impressions. If this ia well worked between the 
lingers before the impression, is taken* it can be dried 
without cracking, and casts of sulphur, plaster, or 
other matter maybe made in it with success. 

Impressions in sealing-wax can only be made in 
oases where the pattern is not liable to injury from the 
heat of melted sealing- wax* In this operation seal- 
ing-wax of the best quality Is required ; it ia to be 
melted in a thin layer in a metallic capsule over the 
Tame of a lamp, and the pattern, as lapidary or 

seals, is impressed upon it when near the point of 

ISO 

ccn gelation. Impressions ia scaling- wax arc very 
useful lor taking ousts it) clay or plus ter, and 
if dii closed in a metal capsule they may be moulded 
)U sand* Thu incited wax mast bo free of blisters, 
ntid the pattern which gives the impression very 
clean* 

Sulphur, is a material very useful m taking im- 
pressions, but it is somewhat diliicult to succeed with 
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it* There are two ways in which it can be done : we 
will mention both* It' sulphur is melted to nearly its 
boiling point, it assumes a pasty appearance. If in 
this condition it is quickly cast into a large vessel of 
cold water* it will retain that pasty form. The 
detached parts way be united under water, without 
injury to the condition of the sulphur. This putty 
sulphur will take line impressions, and regain ill a 
few days its natural hardness. A less difficult opera- 
tion is the following. In melting sulphur it first 
assumes a watery appearance, is clear and liquid, 
but Lv increased I teat becomes brown and tough, and 
at last it burns with a bine flame. In this state it 
ig cast upon a plate, where, iu gradually cooling, it 
becomes liquid, and after this congeals all at once. 
When the sulphur is just beginning to harden, the 
pattern is pressed firmly upon it, and a good sharp 

impression ls thus obtained. 
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G-lasi impressions ere very durable, but are no 5 
so easily made. To copy a coin, cameo, or medal in 
glass, an iron welded ring about a half or three- four lbs 
of an inch high, a little larger tllail the pattern, is 
laid around it. In this iron ring upon the pattern, 
damp tripoli of Corfu, — other kinds of rotten stone 
cannot be recommended* because the chemical com- 
position of tills mpoli is the chief condition of sue- 
cess — is rammed on just as in sand moulding. 
The facing is to be the finest part of the tripoli, and 
worked through a fine silk sieve. When the pattern 
is removed, this mould is at first gently dried and 
gradually exposed to a stronger heat* to expel every 
particle of moisture. Upon the face of this mould 
a round piece of fusible glass is laid a little larger 
than the pattern, and tine whole exposed to the heat 
of a cupola or muffle, such as assay era use for 
refining and assaying. The glass will soften by 
degrees and fill the mould, the refractory character 
of the silicfious tripoli preventing it from melt- 
ing tog e thor with it. Coloured impressions may 
be made simply by mulling the coloured glass first 
down into those parts winch are to be coloured, and 
then covering the whole with such glass as we intend 
the body of the impression to consist of.. This hitter 

process, however, requires two moulds, ait if two opera- 
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lions; the first mould makes but otto colour ot glass, 

which is to be ground on its reverse, before the second 


or body plate can be melted to it. The glass used 
in this art is that of which pastes or artificial gem a 
and precious stones arc made. 

Ch.t'lj is tin exec l Lent material for taking impres- 
sions, but Its shrinking, and consequent crack- 
ing, luukc it less useful as a material for taking 
impressions, It is most extensively employed as 
a means of raising ornaments upon porcelain- If 
coloured ornaments are wanted, the white clay is 
Coloured Ly a fire-proof colour, pressed into a brou^e 
mould, made flush with the mould by a bone Spatula* 
The rr round mass is laid over it, to which it will ad- 
here* The contraction incident to day impres- 
sions may ho brought to useful account. By 
repeated moulding and drying a diminution of the 
original pattern may be obtained, true in all particu- 
lars, but somewhat loss sharp. 

Artificial- wood impressions may be made by mix- 
ing saw-dust with a solution oJ" glue 5 parts and 
isinglass I part. The moulds for this mass may 
he made of metal, wood, sulphur* or even plaster of 
paris, covered with a film of oik The mass is 
pressed into the mould by hand. Impressions of this 

kind arc never sharp, but answer for many purposes 
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instead of wood- carvings. They may be varnished 
and gilded Like wood,. but cannot be used in damp 
pi acea * Sa w-d uat of w El low, map I e* gu m, and sim il a t 
kinds of wood, b preferable to that of hard wood, 
as mahogany, ov pine wood. An addition of finely 
powdered chalk, rotten-stone, or fine a and, imp roves 
tko sharpness of the impression*. Clay dees not 
answer in this composition, on account of its affinity 
Tor water* 

Castings of other materials than me tils are 
not extensively iu use* but are of importance as 
means: of making patterns. 

PlASte? of Parii is the most important in this 
ran go of materials* It is made by calcining pounded 
or ground gypsum gently in an oven : a common 
bake-oven is sufficient for asnialll quantity, for there 
is no other ingredient iu the? composition of the 
gypsum to be driven oil but the water of cry it alliga- 
tion. Too much heat deadens the plaster, and too 
little heat makes it work slow and absorb less water 
of crystallisation* Piaster of paria exposed to atmo- 
spheric air loses its quality of hardening with water ; 
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gentle heat in a si iron kettle and stirring, restores 

£nc lost capacity for water. To work successfully 

in plaster, experience and skill arc required, but we 

iet 

will iry to give as good practical information as is tn 


our power. 

One of the first requisites to success iu this 
work is a thorough acquaintance with the nature 
of the plaster. If tho material is a strange one, it is 
advisable to calcine it in an iron kettle under repeated 
Stirring to a red heat, or $o far as the kettle will 
admit of, before running the risk of a cast. The 
quantity of water with which any kind of pias- 
ter will assume its greatest hardness, is to bo tried 
by experiments. Some qualities absorb more water 
than others. The hardest easts arc made with the 
least water, but it requires dexterity to make sharp 
mi stings of a stiff pasty plaster. The casts are also 
harder if warm water is used. To prevent large 
pores, and blisters in the cast, the solution is 
to bo’ constantly stirred, and kept in motion until 
the plaster is hardened in the mould. The best- 
plaster oasts arc in a ile if a very thin solution is first 
spread over tbo face of the mould, and upon this, 
while wo L yet, a s t ro n go r c as t i s in ait e. T L is w il t un i to 
strength and beauty in the -same cast. Foreign 
matter ought not to he mixed with plaster: it invari- 
ably impairs the strength of the east. .If plaster 
:s to be used for making patterns. One- third of slack- 
ed lime inny be mixed with It- This keeps the plas- 
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ter for a long time in a pasty condition, and offers 
an opportunity to alter the lbrni of it so long as it 
is in that state, A little lime mixed with pure 
plaster, makes it more useful for moulds, particu- 
larly where metals arc to bo cast in it. lae best 
mixture for making moulds of plaster for metai, is 
to mix it with one-third of finely ground pumice-stone, 
and a little clay. All other admixtures to improve 
the hardness or strength of plaster are useless. The 
strongest casts arc casts of fresh, well burnt piaster, 
which was not too thin when cast. A mould of plaster 
may bo made over any pattern which is impervious 
to water; therefore all patterns which absorb water 
are to be covered by a varnish which excludes water. 
In varnishing a pattern the varnish is to be livid on 
thin, and uniform, not to mutilate the pattern, or fill 
up fine cavities. As an illustration of this subject, 


we will give a description of some practical eases. 
To cast a mould of a coin, or of a wood engraving, 
the patter]!; is first brushed over with oil or soap- 
water, and then laid on a level place upon a board or 
tabic. It is now surrounded with an enclosure of var- 
nished pasteboard, tin-plate, or anything light and 
flexible, which is to be fastened tightly around the 
pattern, fins ]$ to project above the face of the pat- 
tern the proposed thickness of the plaster cast — if 
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it is higher there is no harm dene. Plaster of paris 
is now mixed with an excess of water, iu a corn men 
witter pi teller, well stirred, and after remaining a 
moment at rest, the coarse plaster will settle at the 
bottom, and the finer portion be suspended in t lie 
water. The lighter part of this liqu id is gently east 
over the pattern, while the latter is constantly and 
gently struck, So as to settle the particles of piaster 
in the finest crevices of the pattern, and make air 
bubbles rise, which often pertinaciously adhere to 
the pattern. The coarse 3ediment of the plaster is 
thrown away, or saved and exposed to another fire 
before being used again. After five or ten minutes' 
standing, the fine plaster is settled in the mould, 
ami clear water stands over it. This water is cast 
off as dry as possible, and some fresh plaster, mixed 
very stiff, is cast over the first thin facing to strength- 
en it. The first oast is made very thin merely to 
cover the pattern, for it will be too weak and porous 
for any practical purpose, even if cast thicker. The 
two casts will unite firmly, and form a useful who to, 
giving a very minute impression and being strong 
besides. Such .a plaster mould is dried, to expel 
all the water from it, and limy then ho used to 
cast fusible metal, wax, or sulphur in. If this mould 
h to be used for making plaster casts, it is varnished 

1G7 

first, which is done by a gum-shellac varnish, or 
by soaking the mould in wax. The first is the pre- 
ferable plain The first coating or facing of plaster 
may be put on by a fine camel's-baEr brush, but this 
way is not so sure of making perfect impressions as 
that described. There is a certain time for re- 
moving the cast from the pattern J it this 33 
done too soon the cast is tot? Soft, and will break, 
and if done too late it will adhere to the pattern. 
For small objects, and strong plaster, from ten to 
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fifteen minutes 3s sufficient; for larger ones! from 
fifteen minutes to one hem' will bo required, before 
the cast can bo separated from the pattern- The 
patterns are to be covered by a film of oil, as rein nak- 
ed before; this subject requires more attention than 
at first sight appears necessary. Pure oil is liable 
to fill the finer parts of the pattern and prevent 
the access of the plaster; it has, besides, the evil 
infill co co upon the oast that it prevents the harden- 
ing of it, and if, therefore, the cast is sharp at first, 
the least rubbing "will abrade the facing, at least the 
finer parts of it. A solution of white hard soap 
brushed over the pattern is preferable, but if the 
pattern h not very well smoothed or well varnished, 
if of wood, the cast is apt to adhere to the pattern. 

To most oases a mixture of a strong solution, of soap, 
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and a little oil, is found to be the best parting material. 
Oil generally gives a colouring to the while plaster, 
White hard Soap does not- 

The Moulding of Statues in plaster of pans is 
not an object of general Interest, and for this reason 
ig hardly worth the pains of describing anil reading 
an essay on it; but as it affords the best illustration 
of moulding busts and statues, we will give this 
subject more attention than we otherwise should 
do* There arc three different ways of moulding 
a, complicated statute The first is to make the 
mould ami the east in parts, and screw or cement 
these parts together, Tliis is an imperfect mode 
of forming statues, which never makes correct 
work, for it depends not only on the moulder, hut 
also on the finisher who puts the parts of the statue 
together, how far the cast may he true to the 
original pattern. The parts of metal statues are 
screwed together ; if piaster they arc cemented 
together by plaster, and the joints smoothed. Statues 
of 1 i l i a kind arc weak, nor can they be correct, its 
id is almost impossible to destroy all traces of the 
joints. 

The second manner of forming statues is to cover 

the original with a thin coating of piaster, one-fourth 

to one- ha If of an inch thick, and paint this coat black, 
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giving It a very thin film of charcoal-powder, strength- 
ened with giito, and over this coating a thick coat of 
gyps urn, two or three and more inches thick, accord- 
ing to the size of the pattern. This is laid on with 


the trowel. When this last coat is sufficiently dry 
to admit working at it, the cope ig divided by black 
chalk into so many parts as are necessary to 
secure tho separation of the capo from the pat- 
tern, The moulder of course is to be well acquainted 
with the pattern, or ho could not. with any certainty 
mark the parting-lines on the cope, haying no meats 
of ascertaining and tracing the lines on the pattern. 
To make this operation less difficult, a part of the 
pattern may be left uncovered, say the back (of a 
statue) ; this makes the tracing of tho partings mere 
solo. The omitted part is covered in a second opera- 
tion, where the joining is formed by that line, and 
these parts of the cope which enclosed the covered 
space. The partings arc effected by cutting down 
with a chisel or saw through tho cope to the black 
stratum, and breaking the first covering of the pattern. 
The black paint forms here ft uniform, stratum inter- 
lining the cone; it gives warning to the operator to 
stop cutting, for the pattern Is near. This mode of 
operating is easy and safe, as it makes a good 

and correct mould ; but the broken crimes which form 
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the parting are very soon, injured, and show un- 
sightly joints on the casts. For plaster tliis me- 
thod is imperfect, because it docs not make many 
good casts. Oue cast may be made very correctly, 
but the following casts are not Certain. The parts 
of the mould are iield together by winding tape or 
twine around the mould. 

The third plan of making a plaster mould IS ted tons 
and slow, but Is the safest and most correct, and by 
good treatment of the mould may admit of sixty 
and more castings being made in it. The manner 
of forming such a mould is the following, which, 
with unimportant modifications, is practised in making 
moulds for metal oasts. The surface of the pattern 
is marked by a lead pencil with such divisions as 
will secure the lifting of that part of the mould 
from off the pattern, as is enclosed by such marks. 
The operation of making the mould commences On 
a convenient place, by enclosing one division with 
fine plastic clay, and giving the borders towards the 
enclosed space that form which will cause the plaster 
to have the shape desired for that particular spot. 
The space on cl used by the clay is then filled by 
plaster, and when the latter is set tied, and so far 



THE SURVIVOR Vol. 5 


2 3 (> 1 


r r H H. SURVIVOR Vo 1 . 5 


dried as to admit its re m o v al, the clay enclosure is 

first removed. This leaves a part of the mould to 
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ho made* or the plaster cast standing. This cast 
may lie one, two, or three inches thick, accord Eng to 
circumstances* tt being the object to equalize the 
surface of the mould, so as to have less abrupt re- 
liefs. This first part of the mould is taken efi" the 
pattern, and the edges cut smooth by a knife. The 
taper of the edges is so calculated as to form the joints 
of an arch, so that when all parts of the mould are 
laid together without the pattern, no part of Et can 
move or fall off from tfic others, To secure Lhe 
relations of the parts of the mould still more per- 
fectly* each part is provided with warts in tlm joints, 
fitting into opposite hollows of the nest part. These 
warts are made with the point of a knife, by turning 
it backward and forward, and arc set i:i the 
middle of the joints, or in such places as arc con- 
sidered more convenient than the middle. \\ hen 
the first part is dressed, it is again put ill its place, 
and one side of it joined by clay enclosures. If the 
space now to he covered h square, the plaster will 
form one silo of it, and the three other sides are 
formed with clay. This second space is again filled 
by plaster, and it forms part Xo. 2 of the mould. 
One aide of -No, 2 fits to one side of Xo. 1, and 
tli ice arc to ho dressed and provided with hollows 
for warts. In this way the whole pattern is covered 

’ll- EtEi small parts of the mould, which in many cases 
require fifty or more tores or parts. The last part 
of course 13 east without any clay to form the en- 
closure, and is generally without warts to form the 
s tart! n g pci [it in sop arat i n g the m o u! d. V* h eti t he p :i t- 
tern is perfectly covered with this mould, tho surface 
o e the mould is dressed and out smooth, to remove 
all sharp angles and abrupt relicts. Over this first 
cope is made a second cope, hut the first ought to 
bo in saali a condition that the s coo nd divides only 
into two, or at most into three parts. The divisions of 
the first cop oof course fit exactly into the second, and 
if there is any doubt or danger that one of the parts 
of the first cope would fait out from the others in 
turning the mould, that part is to be provided with 
a wi re s Eapl c to w Inch a str s n g is fa stone d. T h is s tri n g 
passes through the second cope and is secured out- 
side. The second cope may also ho provided with 


warts which Sit in corresponding holes in the first 
cope, if found necessary, which, however, is not often 
( h e on sc, T h e wl l ole m o uld, fo r m in g a e am par a tiv o 1 y 
heavy tnass of plaster, is held together as in other 
cases by means of tape. 

Ijaryv Plaster (Ms tings are made hollow. This is 
done by casting llr^t a small quantity of fine plaster 
iti the mould, and in turning, the mould is led into 

1 l' >J 

li si parts of it, and gives a thin covering to the whole 
face of tltc mould. A second cast of coarse plaster 
follows tin: first aeon after, and this is equally dis- 
tributed over the mould. A succession of such 
easts will give any thickness desired. Parts which 
require extra strength are [aid on by hand or the 
trowel. Statues and busts generally require no cast- 
g::; to, because they are open below and are cast from 
that side. 

Patterns and moulds in which plaster casts arc to 
be made, arc coated with a film of oil or soup ; but 
valuable pieces of art, as marble; statues or busts, do 
not admit of oil or soap without injury, and these 
means cannot, be employed. In such cases the pat- 
tern is covered bv tea-chest-tin or tin foil, bat so as 

s. J 

not to show the joints of the foil. The tin-foil is 
pressed on by a cloth-brush in such a manner as to 
secure the perfectly close covering in the undulations. 

The face of a living or dead person may be 
copied in plaster by making a. plaster east over 
the face. The limits of the mask are marked 
by laying a wet cloth Around the face. The 
hair and eyebrows are covered by pasting some 
tin-foil over them. Living- persons Lire to have two 
naper or tin-plate pipes in the nose, to admit of 
breathing while the plaster is put an the face, Such 

174 

masks are generally used as patterns for making 
busts of those persons from, whom they are taken* 
The hair, ears, and the back part of the bead, arc 
to be supplied by the artist. 

Sulphur is, neat io plaster of paris, the most valu- 
able material for sharp castings; hut its application 
is limited to very small e Listings, on account of its 
brittleness. It can be cast over metals and many 
other materials without oil, and gives for those 
reasons very sharp impressions, Sulphur may bo 
osl. over a coin by surrounding the coin with a ring 
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of paper ; the melted sulphur will not kindle the 
paper if it has the proper heat* In molting sulphur 
for casting, it is not to he overheated; a-t first heat 
it melts to a transparent dear fluid, and that Is the 


lime to oast it. More heat transforms it into a 


pasty mass, which cannot ho used. The kindling 
of the sulphur should he prevented, by all means, for 
it will Impart a dirty gray colour to the sulphur* 
Sulphur may be mixed with foreign matter to aug- 
ment its strength* One part of plaster of pa-rig, 
and two of sulphur, improve the tenacity of sulphur 
without diminishing its capacity for fine impression* 
3Next to the above, fine Spanish brown, hue chalk, or 

clay in powder, maybe mixed with, it. Three parts 
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of sulphur, and one of silver, is a good composition 
for sharp and durable impressions. 

Wax in its pure state, as well as mixed with other 
matter, is a useful material for castings, but it shrinks 
considerably, .it requires skill not to east it loo 


warm, or too cold. In the first case its castings 
will be defaced, in the hitter they will not take 
sharp impressions. lYnx may be mixed and suc- 
cessfully used with plumbago, cinnabar, white-lead, 
plaster of pari s, and other substances. The mould 
wherein wax is to be cast-, is to be very cold or 
wet, if the material admits of the absorption of 
moisture* TV lien the face of the mould is covered 
by a tliiu coating of wax, the surplus fluid wax may 
be east back into the ladle* A thin cast will noli 


shrink so much as a- thick east* 

Sealing-wax, is it) glass, and glue, are also materials 
for making easts of, and are frequently used for small 
articles. There b one composition to which wo 
have to allude more particularly; id is a composition 
used iii making elastic moulds, for casting in plaster of 
part a — eight parts of glue, four parts of molasses, 
mixed and boiled together, and to this gradually 
added one part of varnish or boiled linseed-oEL 
This mass is east hot over a pattern, and whet) cooled 
nmv be -casilv removed. ft forms a gelatinous 
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ni ass, and makes an excellent mould for plaster 
east g, having the great advantnn-e of admitting of 
under" carving the pattern. Such a mould wilt not 
make more than six or eight sharp oasts ; but as the 
making of the mould is no object, it is the cheapest 
and quickest way of forming a mould for casting 


plaster in. 

About cautiously melted, so as not to expel its 
water of crystallization, will assume a very fluid 
appearance, and may bo east In small moulds with 
success. Thirty parts of alum and one of salt- 
petre is still better ; it niukes opaque eastings of 
a beautiful white. Five parts of alum and one of 
common salt melted together, makes transparent 
sharp castings. Molted saltpetre by itself, may be 
cast in hot metallic moulds, and makes eastings 
of a line alabaster appeuraaieo- 

Moulding Natural Objects.— A. mould over an 
object of nature, as over a small animal, a flower, or 
leaves, may be made in the following w r ay. The 
dead aninial, say a II y, or a bug of any kind, in put 
with its feet upon a ring of wax, so as to place the 
feet and everything else in such a position as we 
want it iu the oast* This wax ring will form the 
channel or gate for the fluid metal* The object — 

animal or leaf — -is painted with a very thin solution 

H7 

of gum-shellac in alcohol; and, after being dried, is 
placed in a small pasteboard box, audso iixod by moans 
of small wires as to secure it i:i a permanent position. 
These wires, after being withdrawn, for rn air channels 
through the mould. A small tapered pin of wood is 
fastened in some convenient place for makiug a 
cast-gate. A mixture of three parts of flue plaster 
of para, and ouc part of fine brick-dust, formed by 
at) adequate amount of w'atcr, to which a little alum 
and an equal portion of sal-ammonia is added, into 
a thin pup, is now gently cast- over the pattern, 
under continued shaking of the mould, or if that 
catmot be done because the pattern is too delicate, 
the pattern may be first covered by means of a lino 
earners- hair brush, with a thin coating of the above 
mixture, and then the remainder oast over it., Whet) 
lb Is cast is hardened, elm pasteboard enclosure is 
removed, and the cast gently but very strongly dried* 
After all the water is expelled, the mould is b) 1 ought 
slowly and gradually to a cherry-red heat, to expel and 
ourn all the animal and vegetable matter. A mould 
oT pure plaster would not resist such a heat without 
f i i S i n g 1; o p i e e es, bn t a ] i add i do n of b ric k-d us t and aim n 
gives it that resistance to heat which is needed. 
T3ic sal-ammonia ia added to facilitate the destruction 
of llm natural pattern, the animal or plant. The 
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cooling of the burnt mould is to be performed equally 
as slowly as tile burning itself, to prevent its breaking. 
In the cooled mould some mercury is east anil gently 
shaken* By gradually adding more quicksilver* the 
remain 9 of the pattern which may be left in too 
mould will float on the mercury* and may be brought 
out. By repeating th o latter o p er atic n* al 1 i m puri t ics 
may be effectual ly removed. Before casting any 
metal in tins mould it ought to he heated to a certain 
degree, which degree wall do pond in some measure 
on the mass of the pattern, nnd the metal to be cast 
in it, Very thin flue patterns, and metals which con- 
geal quickly, require a hotter mould than the reverse 
qualities. Silver is the best qualified for such oasts ; 
after this, type metal, tin- solder, and fusiole alloys. 
A cast made in this way may bo prepared to form 
a pattern for the current business of the Foundry. 
If the mould has been hob and the metal also, the 
casts are generally so perfect as to show the finest 
nerves of the pat tern . Larger obj c eis ma y he m oul d - 
od quite as successfully as small ones, ’out it requites 
more experience to succeed as well. 
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CHAPTER II. 

FOUH DING. 

MELTING OF METALS, 

Iron , — Tfc is impossible to qualify the various 
hinds of pig-iron brought into the market, hy 
local terms and marks, it would, alter all, not 
he of any use* because the produce of one and 
the same furnace may change in one week’s time 
from No, L iron to No. 2 or even No. 3, which 
certainly makes a great difference in its application 
in the foundry. There are, however, distinctions 
in the. quality of iron caused by the ore* or by 
the fiiei which lias been used in its mnnufactui e, as 
charcoal or anthracite; as well ns by manipula- 
tion* We will allude to these local and practical 
differences when pointing out the specific qualities of 
metal for certain purposes, and confine our demon- 
strations at present to general remarks. Taking no 
notice of the difference between charcoal, anthracite., 
and coke or stone-coal iron, we have three distinct 
qualities, known ns No. 1, No. 2* and No. 3 5r-,nu 
No. 1, or j Dark Gray Pig-Irony is the foundry iron. 


ISO 

Thig pig-iron Is, if anthracite and charcoal, mostly 
of a coarse-grained, apparently crystalline fracture. 
There are, however, no crystals ; the form of the 
fracture is an aggregation of leaves. Iron, and the 
black graphite with which it is intermixed, appear to 
assume Iho same crystal form; they arc so closely 
united that no distinction can bo made of the differ- 
ence in the form of the Crystals, if there is any. Ookc- 
pig t No. 1 a tone-coal iron* and hot-blast iron, are 
generally finer in the grain than tlio above-mentioned 
qualities. Pennsylvania anthracite pig No. I, and 
Pittsburgh or I lunging- Hock No, 1, are generally very 
coarse and black in the grain fracture. Charcoal 
iron No. 1. from the Eastern States, Maryland, Alle- 
gheny river, and Ohio river, Tennessee and Ken- 
tucky, is generally hot-blast, and finer ill the grain 
than the above, Scottish pig, is of a fine-grained 
fracture. 

The pig-iron of this class is soft, and often tender j 
most of our own manufactured iron is strong. It 
melts very fluid, and cools very al Guriy, which qua li- 
lies it particularly for castings, This iron, if very 
gray, may bo re me l ted once or twice, but the lIuc- 
grfidned kinds, and those which contain less carbon, 
or are exposed to too much fresh air in melting, turn 
into the following, or ^ 

iVo. 2 Iron , — This contains less carbon than the 
above, is more gray in appearance, and of a finer 
grain. If approaching near to No. 1, it is 
iho best foundry iron, for it is stronger than No. 1. 
.If this iron assumes a more gray colour, it is net 
qualified for small castings, but is very excel! ent for 
largo castings in dry moulds. It melts fluid, fills 
tlie mould v.-y LE. makes teas sultage than No. 1, and 
docs not burn the mould so touch as the above. 
It is tenacious, may be flleO, turned, planed, and 
polished ; it- is close, and more certain to be free 
from impurities than No. 1. 

No. 3, is white pig-iron. By relocating No. 1 and 
No. 2 under the influence of a liberal access of air, 
they will be converted into No, 3. This iron is 
white, and most of it of a bright crystalline fracture, 
Lfc is of no use in the foundry; 

The quality of foundry-pig in our Atlantic cities* 
also in Pittsburgh, Cincinnati, and other cities along 
the western rivers, is no doubt of such perfection that 
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t] lo re is no IlITc c n l t y i ra li in k ing a n } r qua 1 i ty au d kind of 
eastings in any of these pkicoa. There is hardly a li mib 
to the- variety of good foundry-pig in those markets. 
Some gen oral remarks on the olsavactenstics of pig- 
i too for found ry purposes will however he m place. 

Dark G-ray pig-iron, with large leaves of plum l?ago t 

m 

is qua Lilied for small costings, ad hollow- ware and 
small machinery, but would not answer so well for 
heavy castings which require strength. There are, 
however, exception g to this rule. The pig-iron most 
useful for the very finest kind of castings, is to be 
fine-grained. Coarse-grained pig will not (ill a fine 
mould, at least will give but dad impressions* If pig- 
iron contains a little phosphorus, it may be line- 
grained and still be art excellent foundry iron* par- 
ticularly for hollow- ware and stoves* I follow- ware 
made of gray iron which contains much carbon or 
plumbago, is liable to cooking black; tlila evil is not 
so apparent where pig-iron of lighter colour, contain- 
ing a little phosphorus, is used. Black iron is not 
qualified for large or heavy castings, as it is generally 
too spongy. 

IIot-bfa$t and cold-blast iron are simultaneously 
brought into the market, and the former is frequently 
Sold for the latter. For foundry- pig it makes out 
ht tie difference whether made with hot or cold- blast, 
and wo may say, generally speak ing, that hot-blast 
ir<m is preferable to cold- blast, because the grain is 
finer, the iron more uniform, and it rims mere fluid 
than the latter. In anthracite and stone-coal pig 
there is but one kind, and that is hot-blast. A 
difference la often found in charcoal-pig, but then it 

IS3 

is go tier ally marked cold or hot-blast* when made at 
an establishment of reputation- To distinguish cold- 
blast from hot- blast iron, is almost impossible. The 
only permanent difference is a finer grain in hot 
than j st cold- blast, provided the amount of carbon 
in both kinds of iron is the same, and the iron is made 
from Lhc same kind of ore. This mark of distinction 
is, however, very doubtful, and may lead to errors. 
A more certain criterion is the colour and lustre of 
the pig, in a fresh fracture* Provided all other 
things — as ore, coal, manufacture — are equal, the 
fracture of hot- blast iron is duller than that of cold- 
blast; the latter shows more life than the first, and a 


freshness of colour, which is not so clearly expressed in 

hot- blast iron. Ilot-blaat iron is frequently found 

to bo of a Ime grain, interspersed with cl asters 

of coarse grains, the fine parts of a dull appearance. 

These distinctions of colour are a safer criterion 

than the she of the grain, but both together may 

afford sense menus of distinguishing between the 

two. it would ho- of little value to know whether 

a specimen of iron was smelted by hot or by cold- 

blast; but ns the cold-blast bun contains less carbon 

and impurities, if of the Same Colour as hot -blast, 

and ag a mixture of cold blast and hot-blast iron 

IS4 

makes the strongest castings, it is desirable to have 
the two qualities Separated. 

Tkt minitig of different kinds of iron is an object 
of considerable interest, and all foundries ought to 
make their own experiments to ascertain the strength 
of the material they arc working. In making ortia- 
jucntal casts, strength, is of secondary consideration, 
but in machinery, and beams for architecture, it is 
of the first importance. In foundries where machi- 
nery is cast, or water pipes or beams for bridges or 
architecture, there should bo moans of testing the 
strength of their cast-iron. The safest and best 
way of doing this, is to have a standard pattern, 
say a prism of two feet long, one loch thick, and 
two inches wide* This pattern is to he moulded in 
a particular flask, with uniformly dry sand, and 
cast inclined at a particular degree* The mix- 
ture of iron is made in a crucible incited in an 
air furnace. Ifhis trial or proof-bur is fastened 
with one end m a vice, and at the other end. a plat- 
form is suspended, upon which so much weight is 
piled, as to break the bar. In the mean time the 
deviation from the straight line, or from its original 
position, is measured. In this way the rehitivo 
strength as well as the degree of elasticity may be 

measured, and the relations of the strength of one 

185 

mixture of iron to the other, decided on with groat 
certainty. This is not to be considered a scientific 
experiment — it is a mere matter of local, practical 
interest. Under all conditions, a mixture of iron 
melted together is stronger tl) an the average strength 
of the whole, each measured by itself* Hot- blast 
iron lias the advantage of being of a more uniform 
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texture than cold-blast iron, and being mere Firmly 
united Tvifch carbon. A mixture of hot-blast iron 
may therefore be made tv Inch supersedes any cold- 
blast iron, in respect to strength, provided hot and 
cold- blast are made of the same materials, and lit 


the same manufactory, The kinds of pig-iron which 
arc to be mixed together to form the strangest com- 
pound, are difficult to decide upon. here* It depends 
very much upon the experience of the founder, 
and also on circumstances which are beyond 
his control. Few of our blast-furnaces have yet 
settled upon a. definite quality and mixture of 
ore, shape of the furnace, and other matters which 
influence the quality of the iron smelted. So long 
as such nutters are not definitely settled, no brand 
of pig-iron can be depended upon for its quality. 
In purchasing, the buyer i? to depend upon his own 
experience ami chance. If pig-iron is too gray, or 

too spongy, it may be improved by adding Ho, 3 

18 b ... 

iron, or in most cases scraps of old castings arc 
preferable. Yery black-gray iron will bear an 
addition of 30 per cent of Ho, 3 pig or scrap. Iron 
which contains Loo little carbon is successfully im- 
proved by adding Ho, 1 until the wished-for strength 
and texture are obtained. In all cases iron from 


different furnaces ought to be mixed together, and if 
tb ere is any possibility of obtaining iron from, differ- 
ent localities and different orcs t it js to be preferred. 
An anthracite pig of the Schuylkill region is stronger 
if some Scottish pig is added to it; charcoal iron from 
the State of Hew York, or from Haiti mere, is still 
better for that purpose. The superior qualities 
of Ohio iron may bo made slid stronger by mix- 
ing it with some kinds of Allegheny or Tennessee 
iron. In all cases, however, it is better to mix Ho. 
1 of one kind with Ho. 2 or Ho. 3, or scraps of 
another kind- And if possible, mix cold- blast with 
hot-blast iron. The strength of iron depends a 
great deal upon the mode of melting it, but we shall 
speak of this hereafter. 

Besides the consideration of strength, economy 
ill many instances decides the qualities of iron to 
be worked in a foundry. True economy, however, 
h that which secures the best castings, nnd gives 

most security in avoiding scaups, A mixture which 

1ST 

makes a close and compact soft gray iron, is the 


Lest in all those instances* 

An important influence in mixing iron is due to the 
kind of casting, its size, and its purposes. Iron of 
which beams and rolls for iron mills arc cast would 
make poor hollow- ware or ornaments, and lion 
which makes sharp impressions on small articles, is 
generally not qualified for heavy articles, Heavy 
machinery i& best made of Ho. il anthracite iron, 
or a mixture of No* 1 anthracite, and Ho. % char- 
coal, T he v ar i u ty o f li n thr ac i te iron is n o t i udi Here n t 
in this question, for there is some very weak, also 
some very superior iron. Hanging Hock pig of good 
quality is no doubt the strongest cast iron ill tbs 
world, and it would be an advantage to western 
enterprise if scientific experiments were made to 
decide the value in numbers of its superiority over 
other pig-iron^ Small castings and. ornamental 
castings require a fusible iron which coagulates soon 
ami is Mot too gray, so as to assume sharp impres- 
sions; Iron- containing a little phosphorus, being a 
little cold-short, is preferable for these purposes ) 
til at smelted of bog-fll'CS is the proper kind for Small 
eastings. Railings and ornaments which require 
strength to resist sudden jerks, are to bo cast of 
a lino-grained, pure iron, free from phosphorus or 

lbs 

any such admixture. Oh tiled rollers or chilled 
wheels require a very Strong Ho. 2 iron, but it is 
preferable to make Ho, 2 of Nu, 1 and scraps or 
Ho. -j charcoal. In hard rollers a little phosphorus 
does no barns, hut jii wheels any pig-iron made of 
bog- ore is to be rejected. 

Tit* hind of mould in which iron is cast has a 
decided in licence upon the strength of the east. 
Machine frames, beams, rollers, and all castings 
which require strength, are to be cast In dry sand or 
loam, for green sand will cool the oast too rapidly, 
and cause it to cl l I II, or become bard and brittle* Cast- 
ings which ought to have a good smooth surface, to 
he perfect, require a green-sand mould, A mould 
well dusted by blackening will make smooth and 
g o ud- 1 oo k In g c as ti n gs. Tb in errs ti n gs, th at is, cast- 
ings which soon cool, arc always more smooth than 
those where heavy masses of metal :ire eon lined to 
a small space. Castings which require strength are 
ia Em oast upright, or at least inclined, having tlie 
cast-gate to enter from below, and a flow-gate nt the 
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highest pari of the mould* 

MELTING OF CAST IH ON, 

Iron in the Bla&trFitrnace, — Iron is in sonic few 

instances used directly from tho blast-furnace to 

make eastings of. It is done in those places where 

IS9 

fusible ores, as bog- ores and hematites, are smelted 
by charcoal in small bSiist-furnneea* There are 
but few establishments wit ere this is practised ; 
some rue along the Atlantic sea-coast, a few in the 
interior of the Eastern States, and but very few iri 
the 'Western States. The whole business done tn 
this way does not amount to much* There Is really 
no advantage in casting directly from the blast-fur- 
nace, for the iron is never of such uni form quality 
as to secure good castings. It is on the whole dis- 
advantageous, and [no re expensive than re met ting 
the cast iron, and. giving it a proper quality by mix- 
ing it with other kinds of iron. There are, however, 
instances where casting from the b last- ftim see is not 
only excusable but necessary. ’ft here bog-ores are 
smelted which make cold-short iron, it is advisable 
\o transform the iron directly from the blast-furnace 
into castings. Iron, cold-short of phosphor ns, is 
generally not used in forges, and it has too little 
carbon to admit of re me] ting. There is hardly any 
other way left but to make castings of such iron. 
It is not qualified, however, for machine frames, or 
castings which ought to be strong, The only and 
best purpose it is adapted to, is for ousting hollow- 
wave and stoves j it will form fine and sharp eastings, 

ami cooking pots made of such Cold-short iron can- 

] DO 

not be surpassed in quality. It makes enamel a u per- 
il no us. The usual way of casting (Verna the blast- fur- 
nace is to prepare a stopper of sing, just iitting in 
below the ttmp of ihe furnace. This stopper will 
separate the interior slug and that in the fore heart ii 
of the furnace, provided the stopper reaches down 
into the liquid iron, the blast at the furnace of course 
being stopped. The surface of the iron in the fore- 
hearth, after being cleared of its stag, is clear and 
will keep so, provided the stopper is thick enough 
and remains in its place. The iron is dipped, witEi 
dippers or ladles of east or wrought iron, as far as 
this can be accomplished j. after tills the stopper is 
removed, the cinder from the back of the hearth drawn 
forward, and the furnace put into blast again* A 


more perfect way of taking iron from the blast- -fur- 
nace is to make a dip-pool in one of the tuyere 
arc] JOS, provided for that purpose, and where there 
is no blast-pipe. If the hack arch, opposite the 
work arch, is chosen, tEic moulding and casting in ay 
be carried on very conveniently, without coming in 
contact with the smelter and his operations, A hole 
like a tap-hob is hero pierced through the back stone, 
or one of the Hanks of the hearth, down at the 
bottom or near the bottom, and around this hole a 

round basin is walled up in lirc-brtek, and well &cou- 

101 

red in its place by iron binders. This basin need 
not bo larger than to admit a ladle* The hole which 
puts this basin in connexion with the interior of the 
furnace-hearth k to be of such a- height over the 
Lot tom ol the hearth as to leave a cover of fluid 
iron always on it* This pool is filled with so me 
burning charcoal to keep it warm, and aa the iron 
rises in the hearth it will rise in cbe pool, from which 
the maul dors may dip and take it at any time they 
choose. When the pool is once thoroughly hot, it 
requires no charcoal to keep it so. 

In figure 3 4- arc represented two ladles. The one 
k made of Cast iron, the other of wrought iron* 
The latter is preferable for dipping, because there 
is less danger of its being burned. These ladles arc 
covered with a thin coating of loam, indicated by 
ine dotted lines. A, the cast-iron ladle, receives a 

-f 1 ' j. 34. 



s tr on g wash i u g of loa in i B, th e wron ght- iron one, forms 

merely the bottom to a. clay ladle. The well worked 

clay is set upon tbo edge of the ladle and forms a 

1 


d ipper as largo as the moulder may choose it to have* 
Tho day ia put on every day, or every cast, anew, 
and it :s to. be we El burned before it is dipped into 
tho iron, or dangerous explosions may be the coil- 
sequence of such neglect. 

Melting Iron in- Crudities. — T’Uta mode of melting 
is not now practised,, but it was formerly in use, and 
is still so for solo e particular pur poses* All t,hc fine 
iron castings, r,3 trinkets and similar objects, arc cast 
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from crucibles. The iron melted in a crucible is 

ver y quiet, and gene rally not so hot as to bum the 

sand; tr- makes smooth or and more solid castings 

than iron melted in a rl liferent way. Compositions 

of iron may be made and melted in a crucible, which 

would not retain their quality in any other mode of 

melting. The melting in crucibles is expensive, 

because of the CDat of crucibles, coal, and labour; 

but there arc instances where these are secondary 

considerations. A good black-lead crucible ought 

to last ten or twelve heats of fifty pounds each, and 

as the plumbago is found hi fyrgo masses* is cheap, 

and eoal is no object, it may bo found a profitable 

Way of making small Castings for carpenters and 

knife-manufacturers. The air furnace for melting 

iron in crucibles is the same as that used for melting 

brass, bronze, and similar metals; it is represented 

103 

in figure 35. This figure explains itself; the fur- 
nciec is put below ground to a chimney whose lower 
interior part is built of fire-brick, as well as the 
interior of the furnace. The furnace is covered by 


Fi$. as. 



a east- iron plate, a kind of trap-door, which is 
balanced by a weight and an iron chain passing over 
a roller; or in any other convenient way. The 
grate bars are simply square in oh -reds of wrought 
or cast iron, anti may be pulled out one after tho 
other, to drop coni and cinders at. once, or to clean 
the furnace. The crucible is set upon a piece of fire- 
brick which rests upon the grate* The bottom of a 

broken crucible Inverted, is preferable to brick as a 

1<U 

sole-piece* The crucible is to be raised from three 
to six inches above the grate, according to the fuel 


employed- Charcoal requires the highest elevation, 
coke less, and anthracite the least. The best tonn 
for the furnace pit. is a square; the four corners 
resulting from this arrangement are very useful to 
charge fresh fuel in, which, if the furnace is round, 
requires more room than can be advantageously 
given. The crucibles are to bo. perfectly dry before 
th oy are put in the furnace ; the least moisture will 
destroy a Crucible if not removed before exposing 
it to the heat of a furnace. The iron, or other metni, 
is to be heated before Et is charged, and the feel 
must bo dry and warm, before being laid around 
the crucible- The mode of operation is simply ns 
follows. The grate is put in the furnace, and 
upon it the brick-bat or broker! crucible, which 
is to form the pedestal — 'sole- piece — of the crucible* 
The fire is then kindled and made to bum briskly, 
while the crucible and metal are heated on the door- 
plate- When the interior of the furnace is red hot, 
and the fuel burnt as low down as the sole-piece in 
the centre, the empty crucible ia put upon it, and 
then tlic metal in pieces gradually charged, until 
the crucible is filled. When the id etui is partially 

melted, there will be room for more, which is 

195 

piled upon the other, and the whole covered with a 
few scraps of glass, which, when melted, will form a 
lilm on the surface of tho iron to protect it against 
the access of air- A moveable cover of crucible 
clay will serve the same purpose us glass, but it is 
more t j' ou b les on j e th an th e I a tt er . I n fi Etc en mi n utes 
the first portions of iron are melted, and the addition 
may be charged. In three-quarters of an hour the 
whole of the Iron is molted, if properly attended to, 
and is ready for casting. The fuel is always kept 
as high as the crucible, and from the fust somewhat 
higher, but the last fuel is given when the metal is 
not entirely molted, so ns not to cool the fire after 
that by fresh fuel. The fuel is burned down at last 
so far as to free the crucible of it to a certain depth, 
and to admit the access of the tongs for removing 
the crucible. The tongs are made of strong bars 
of iron, three-quarters or seven eighths square, and 
ami from four to six feet long, one end provided 
with prongs bent in such a manner as to form a 
basket to eat-eh the crucible as low down as possible* 
These tongs are suspended in a eliain and a crane, 
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oi’, the chain very long and fa a ten e d to the ceiling 
of tiie building. The first operation is to move the 
crucible from the fire and Lit- the same time put it 
into a, ppt'handle for castim 1 *. This habile Is the 

m 

3 am e a a those on iron pots, to lie described hereafter. 
It s 3 to be lie a tod previously, to pro rent injury by 
cold to the crucible. Two men carry the cruciate 
to the mould and oast, and return tlie crucible di- 
rect] v to the furnace, into which it is set without 
delay- Gradual charges of metal are now given, 
and i-he inciting goes on as before. In case no more 
metal is to be melted, the crucible h put inversely 
in the fire to let it cool slowly. In all instances a 
1 Lot crucible id to he put inversely in case it is set 

down an v where; the heated bottom of a crucible 
■ 

never is to come in contact with anything colder 
than itself. Four or more furnaces may be put at 
one stack, and as many may ho put in a row as is 
considered necessary. Charcoal may be used in 
these furnaces, coke i?, better, but the best fuel is 
anthracite coal. The danger from the latter is its 
being too severe upon the crucibles, on account of the 
great heat it evolves- 

Matting in Ileverleraio>y Furnaces*— 'Hhc best 
melting furnaces on the large scale are the reverbe- 
rate ries. They are in use in some foundries where 
the proprietors are desirous of making good casting?, 
but are in a great measure replaced by cupola fur- 
naces- The reverberatory is next to the crucible in 
making good foun Irv metal ; it gives uniformity 

to the various qualities of pig-iron charged, and the 
melted Iron is quite free from air-holes, and lie', vs like 
lead into the mould. All founder's and engineers agree 
that castings made from the reverberatory arc stronger 

J%. S'J. 



thaii those from the Cupola, if made of the same 
iron. In figure -lb a reverberatory furnace is repre- 
sented in section- The whole i titer ior is construe tod 
of fire-bricks, and cemented by fire-proof clay. The 
enclosure is generally made of cast-iron plates, but 
vc also I sod furnaces which arc enclosed in, common 
bricks, bound together ]j y iron cross tics or binders. 
The sUck Is generally 40 and more feet high, even as 

high as SO feet; but there is no need of that, as 40 

IDS 

feet makes sufficient draft. The grate is 3 3 foot 
long and from ■> to ft feet wide, or as wide as the 
interior of the furnace. The hearth is from 5 to 3 
feet long and equally as wide ; it slopes gradually 
towards the chimney, and forms a bastn for the 
accumulation of the melted metal. The fire-bridge, 
which separates the fireplace from the hearth, is from 
1 ft to 15 inches high, according to the capacity of 
the furnace. One aide of the furnace is provided 
with a large iron sliding- door for charging iron and 
repairing she hearth; this door is at the highest part 
of the hearth, near the fire-bridge. In the lowest 
part of the hearth, in the centre of the basin, is the 
tap-hole. This may be at one side of the Furnace, 
or behind the stack at the fine. A damper On 
the top cf the stack is a useful fixture tc regulate the 
draft. A furnace of this kind is to be very thick 
in the walls, so as lo be as bad a conductor of beat 
as possible. Too much attention cannot be paid, to 
close joints in the brickwork; open crevices which 
admit air arc to he carefully stopped up, or the iron 
is liable to a loss of carbon, and will make, in con- 
sequence, bard .and brittle castings. There are va- 
rious forms of reverberatory furnaces in use, but the 
most general ia that represented above. There are 
furnaces with double arches ; that is, where iron is 

melted at the fire and at the flue-bridge, and the 
melted metal concentrates in the centre of the 
hearth where i.lic arch is drawn down. There are 
also furnaces where the cold pig is eh urged in the 
centre of the basin* which is the centre of the 
hearth; but none of ail these various forms is supe- 
rior to the above. The pig-iron is here charged 
behind the firebridge, and, as it in cits, Elows down 
into the basin- The impure matter adhering to the 
pig-iron, and which dees not melt, as Sand and coal, 
will remain behind the bridge, and may be removed 
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at any time after the heist, in this way, the melted 

iron is not in contact with any impurities which 

cun injure it, The heat of lIlc furnace is generally 

greatest near the due, and the melted sue til is in this 

case exposed to the strongest heat of the furnace. 

The manipulation at this furnace is very simple. 

When a oast is to bo made at a Certain time* the 

furnace is heated some lire or six hours before, 

and a brisk lire kept all the time ; for it will take 

from three to four hours before the furnace Es 

sufficiently hot to charge iron. The furnace is to 

be white hot before pig-iron is charged. The large 

doer is then opened and the pig-iron charged, one 

ton. or more at once; in fact, as much iron as is 

required to make the cast desired; for it is not con- 
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side red advantageous to charge cold Eton while a 
part is alreadv melted* All the iron contained in a 
liquid form in the bn sin, ls to be tapped before any 
fresh pig can be charged, W hen all the iron con- 
tained in the furnace is melted, the tap-hole is 
opened with a sharp crowbar, and Llie liquid iron 
either lot into pots or directly into the mo old. The 
tap-hole is stopped with damp sand* or a mixture of 
loam and coal-dust. When the furnace is charged 
with iron, all the crevices and joints at the door anil 
in the brick- work are to be cautiously stopped with 
moist loam, to prevent the access of any air upon 
the hearth. The firegrate is also to be well attended 
to, a od kept well filled with coal,, but not too high* 
so as to ini pair the draft of air ih rough the luck 
The grate should be kept free from clinkers, and the 
formation of holes where the air could pass through 
unburntj is to be prevented. 

The reverberatory furnace ia not only used for melt- 
ing iron, but is also employed for the molting of large 
quantities of brass, bronze, tin, lead, and other alloys 
and metals. .Large bells, statues, machine- frames, 
and similar object?, are cast from the reverberatory 
far nace. A. 1 1 m c ta 1% except vu ry gr a y , fus ibl e ir o n , 
wilich may be cast from a pot, are to be run in dry 

sand-ditches, directly from the furnace into the 
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mould. The best fuel for the reverberatory is bitu- 
minous coal. Hard coal or coke may be used, but 
is not so well adopted as tiro first. The disquali- 
fication of the latter arises partly from their incom- 
bustible nature, but chiefly on account ol the mass 


of line ashes which is carried over from the fireplace 
to the hearth] covering the melted iron and prevent- 
ing its absorption of boat. This evil Eg more appa- 
rent in the use of anthracite than of cuke, lYood, 
particularly green wood, is not at all qualified for 
use in the reverberatory ; if no mineral coal cun be 
ob ta fried } charcoal is to be substituted for it. For the 
general character and quality of eastings, it is to be 
regretted that the reverberatory furnace for the 
melting of iron is fast disappearing. Machine- 
frames of large size, rollers for iron mi] Is, and even 
chilled rolls, arc oust from the cupola. Machine, 
engine, and iron manufacturers, bridge builders, and 
architects, ought to insist on having their castings 
done from iron melted in the reverberatory furnace. 
Casts from the blast-fur naco directly, are the very 
weakest, and, next to it, ranges the iron of the 
Cupola, The reverberatory and the crucible make 
the strongest, closest, and safest castings. 

The ijupvlti, lias the advantage of melting iron 

cheaper than any other furnace. Besides this, it is a 

2ft-2 

very convenient apparatus, because a small amount 
of iron, say fifty pounds, or a? large a quantity as 
five or six tons, may be melted in a short time, with 
comparatively a, small amount of fuel, and in furnaces 
showing I? ut little difference m size as well as form. 
In casting small objects, as hollow- ware, agricultural 
implements, architectural ornaments, and similar 
forms, and, in fact, in all eases where the Strength 
of the metal is a secondary consideration, there is 
no question, but the cupola in the best form of 
melting- furnace. There is a great variety in the 
form of cupolas, but only in minor points; all 
cupolas generally agree with the form represented 
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in Fig. 37. In A, a sectioii of Hie cupola-furnace 

.T-rl™ 

is shown, with another section to represent the 
sloping bottom. It consists of a cylindrical cloak 
on - enclosure of boiler-plate or cast-iron, of from 
Hit co to six feet in diameter. This rests upon two 
brick walls, B II, wliieli arc overlaid by a square 
iron plate, Laving a round orifice as large a 9 the in- 
terior of the furnace. This orifice is closed when 
the furnace is in operation, byati iron door, C, shut 
and held close by means of an iron bar propped 
against it. When the furnace ia going out of blast, 
ami is to be emptied of its contents, this door is let 
down, and with it the sing acid bot coal of tlie inte- 
rior will drop. The inside of the furnace is lined 
wiih fire-brick, or it may bn lined with a mixture of 
fire-clay and liver-sard, firmly rammed in and 
gently dried. A good lining for a cupola may be 
made of turnpike- mud, whore the road Is macadam- 
ised with flint Of hard sand-stone J hut, where iron 
or lime is contained to sonic extent in such mud, it 
should be rejected- Some cupolas are but four feet 
in height, while others are made from eight to nine 
feet high. We consider five feet as too great a height; 
tli ere Es no other advantage in it than having a 
larger bod v of fuel at once on five, which may be 
effected to more advantage by a greater diameter. 

Low furnaces, even as low as three feet, use less 
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fuel than the higher ones. TEie width of cupolas 
is quite aa variable as the height; there are fur- 
naces of eighteen inches in diameter, and some 
are four feet.. With charcoal, eighteen inches wide 
ami one tuyere will make Eiofc iron, but coke requires 
at least twenty- four inches and two tuyeres, and 
anthracite thirty inches or more to produce the; 
same result. A cupola is generally overbuilt by a 
spacious chimney, to lead the hot gases over the 
roof of the building ; but a sheet-iron pipe will serve 
quite as well as a brick chimney. TEie lining of a 
cupola should be at least nine inches thick, and may 
be still thicker, if made of lire -brick. These bricks arc 
to he laid in fire-clay mortar, a mixture of refractory 
sand, and as much fire-clay as is [reeled so hold Hie 
sand together. The tuyeres are generally from ten 
to fifteen inches above the iron bottom of the iur- 
nace, and are simply round orifices, of the size of the 
hoseIs, cut through tlie in-wall. For small iur- 


nacqs, but ono tuyere i$ used at the back of the 
fur [i ace; for larger furnaces, at least two tuyeres 
are needed ; and for still larger, and particularly 
hard-coal furnaces, we frequently find six or eight 
tuyeres, cut in the same horizontal plane, in one 
furnace. If the diameter of the furnace is large, 
the tuyeres are multiplied, in order to go tie rate 
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a uniform heat at all points in the furnace. Where 
a large quantity of iron is to be melted at once, 
tuyeres arc cut one. above the other; if the melted 
iron is raised to the height of the lowest tuyeres, 
these are stopped with fire-clay, and the next above 
opened, and if tho iron is raised to the second; it 33 
also stopped up, and tho next h Eg h or put in ope- 
ration. This process ls continued until all tho iron 
required for the east is in the furnace. The vor- 
tical distance between the tuyeres is generally six 
inches. The nozzles of the tuyeres are simply sheet- 
iron conical pipes, of from three to five inches in 
width at the narrowest part. The conducting- pipe 
from the fan to the furnace ought to be at least 
twice the diameter of the nozzle, or four times as 
large as the area of ail the no sale s. Whore more 
than two tuyeres are used in one furnace, we fre- 
quently see a square cast-iron pipe surrounding the 
furnace ; in this pipe are as many orifices, directed 
towards the centre of the furnace, as there are 
tuyeres ; the nozzles arc attached to these orifices. 

Tho operation in a cupola is simple. If iron is 
to be melted, the first thins to be done, is to lock 
the iron door a£ tlio hot tom. tlscn fill in a bottom of 
sand: tnoul ding-sand is generally used in cases where 
but a small quantity of iron is to bn melted. If a large 

quantity of incited metal is required, a more re- 
fractory sand is used, Tho fire is kindled by laying 
a few elfins of wood Oil the bottom, and placing 
upon them some coke, stone-coal, charcoal, or anthra- 
cite. The fire is kindled througEi the tap-hole, 
which .is at least six or eight inches wide. The tap- 
hole is left open to admit fresh air for promoting the 
combustion. The tuyeres are also lei 6 open. Tho 
furnace is now filled to its mouth with fuel, which 
ia kept at a brisk combustion. It generally re- 
quires two or three hours to heat or prepare flic 
furnace for blast, which is not put on until the flame 
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appears on the top of the fuel, When lEie furnace 
is thoroughly heated, Liao nozzles are laid In and the 
blftst-mnchiuo is pitt in operation. Pro? tons to 

lids* however, the large tap- hole la stopped up with 
moulding-sand, or with a at ore Ere- proof sand mwted 
with clay, leaving a small orifice at tho bottom, 
wlii oh forms the tap-hUo for the iron. This tap- 
hole is IT or - inches wide* and is formed by placing 
a tapered round iron bar in tho place where the 
hole is to be, ramming the sand tightly around 
it. and removing it as soon as the hole is filled up. 
The blast, when put on, will drive a flam a through 
the small tap-hole as well as out of the top of the 

furnace. The a mall tap-hole is kept open to dry 
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the fresh loam or sand more perfectly* and also to 
glaze tho tap-hole so as to resist the abrading fric- 
tion of the tapping- bar. The flame, also, helps to 
glaze the lining of the furnace* which is more or 
loss injured after every smelt! tag, and requires 
mending with fresh fire-clay. When the furnace jo 
to hold a large quantity of metal, the large tap- 
hole is covered by an iron plate, which is fastened 
by wedges to the iron enclosure, leaving only tho 
small tap-hole free. The iron is charged ns soon as 
the lower parts of the furnace show a white heat, 
■which is best known by the eolour of the flame that 
Issues from tho tap-hole, it being at first a light blue* 
but* with increasing heat, assumes u whitish colour* 
and apparently a higher heat. In about ten minutes 
after charging the iron the melted metal appears at 
the tap-hole, which is new closed by a stopper made 
of loam* which ls worked in the hand until it assumes 
a certain degree of tenacity; a round ball of it h 
then fastened on the end of a stick of wood, pro- 
vided with a disc of iron* which, being previously 
wet, is then pressed into the tap-hole. A charge of 
iron never consists of less than two hundred pounds, 
and, in most eases, of four or Eve hundred pounds. 
Pig-iron is broken into pieces of from ten to fifteen 

inches in length before it is charged. From ten to 
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twelve pounds of fuel are consumed and charged 
with every hundred pounds of iron in good furnaces. 
Small furnaces, and those which are driven slowly* 
mm more fuel, and the amount often rises to twenty 
pounds of fuel to one hundred pounds of iron. 
Along with the charges of coal and non, a little 


limestone* broken into two-inch pieces, or oyster 
shells* Is charged, to about two, or three, and often 
Ever per cent, to the weight of the iron. Too 
much limestone* as well as too Utile* causes the 
iron to become white, lose SC LUO of its Carbon, and 
in most cases, Its strength and softness. The 
furnace should be kept full while in blast, or at 
least so long as iron is incited, by alternate charges 
of iron ami coal. Coal is generally put on first* 
then iron, and on the top of these the 1 bn os tone Is 
laid. When all the iron needed for the occasion is 
melted, the charges are stopped. r Jhe blast, how- 
ever, is urged on, until ail the Iron has been tapped. 
Tho Gaud bottom of the furnace is made sloping, 
so a 5 to admit of discharging the last portions 
of the Iron. A. wdl -eons true ted cupola furnace will 
melt one ton of iion every hour; some furnaces as 
much us three tons per hour; small ones, frequently 
not more than half a ton In. an hour. Most fur- 
naces are wider at the bottom than at the top; they 
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therefore work hotter than those with parallel sides* 
and also have the advantage of lasting lunger, as 
the melted iron, which is apt Lo cut the Ere- brick, 
docs not run down along the brick- The taper to 
bo given to a lining is dependent upon the size of 
tlie cupola; a large furnace will bear more taper 
than a narrow* or small furnace. If different kinds 
of iron are to ho melted in the same heat* a thick 
layer of fuel is interposed between the various 
qualities* so as to admit of the extraction of all the 
Iron which was first charged before the second ap- 
peals at the bottom. In such oases, it :3 advisable 
to melt the gray Iron, or that iron which is to make 
sole castings first, and the white or hard iron last. 
IV hen as much Iron is melted as is needed for filling 
otic or more moulds, the clay plug of tho tap-hole is 
pierced by a sharp, steel ‘-pointed bar, and the metal 
run into pots, which arc carried by hand or with a 
crane, or it is run directly into the mould by means of 
gutters moulded in the sand of the floor. Between 
each successive tapping of the Iron, the tap-hole is 
closed, and more iron gathered. Where more iron 
than tho furnace will hold is required for one cast, a 
portion or it is tapped into a large pot, which pro- 
cess may be carried so far, as to make castings of 
live or inure tons from u small Limsaee. 
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Pof .3 in which iron is carried from the furnaces to 
the mo in da ire represented in figures 3S and old ■ 

Fig OS, 



The first is generally of a capacity sufficient to hold 
from two to three hundred pounds of melted iron. 
It can be carried by three or snore men ; the forked 
part of the handle is used for tipping the pot, so us 
to pour the iron gradually into the mould. Figure 
■oD is designed Co be raised hy means of a crane, and 
emptied therefrom into the mould* The cupola or 
reverberatory at which such a pot is used, as well as 
the mould, should be within the sweep of [be crane. 
Pot si of this description are of various sizes ; no 
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fmd some which will hold five hundred pounds, and 
others will hold two tons and more* The swivels 
on such pots are generally strong, and their ends 
square, with a key- hole Jo fasten one or two forks 
to them, for the purpose of tilting the pot and pour- 
ing its contents into the mould. These pots an) 
always made of boiler-plate, aa it would be dan- 
gerous to make them of cast-iron. Before each 
cast, the puts receive a wash of strong clay-water, 
to prevent corrosion by the hot iron. 

The foregoing arc the most important means of 
melting metal ; in the cupola, no metal but iron is 
melted. Copper, bronze, brass, German-silver, sil- 
ver, gold, and the alloys of these m etuis, are either 
melted in crucibles, or, if Urge quantities are to be 
smelted, in the reverberatory furnace. The fur- 
naces, crucibles, and other tools, are essentially the 
same for other metals as those described for melting 
iron. Slight variations m the form of melting appa- 


ratus are often advised, but there is no essential 


difference, no alteration in the principle. Fusible 
metals, such us lead, tin, zinc, antimony, and the 
alloys of those naetala, may be melted in iron pots, 
kettles, crucibles, and iron ladles, and also In clay 
crucibles. The beat a cquired to melt these metals is 
not so high as the melting- heat of iron. 


9]fJ 


BJuAST-MACIIIl^J^. 

Formerly, cylinder blast-machines wore us oil to 
supply the cupola with air for combustion, and in 
seme few establishments they are still retained for 
fanning the furnaces ; the impression being, that 
iron melted by cylinder blast ts stronger .ami less 
injured than that molted by other blast-machines* 
There is no doubt that the cylinder blast is pre- 
ferable to t!io blast generated in mack lues where 
water is in contact with the compressed air; in all 
other rcspecEfl the impression 13 erroneous, as there is 
evidence sufficient to satisfy the most sceptical. In 
the present case, only, a blast is required for the 
cupola; in oilier furnaces it is not needed* To 
nourish a cupola, no better or more perfect blast 
can be generated than that made by the fan, 
or die centrifugal blast-machine. Practice haa 
proved that the fan makes the cheapest blast, and 
also Saves fuel ; it has no deteriorating influence 
upon the iron., provided the quantity of blast sunt 
into the furnace is sufficient to generate a strung 
beat. In figures 40 and 41, a common fan is 
represented. It is an iron boxy consisting of 
two cast-iron sides, with a rim of sheet-iron be- 
tween them. In the centre of the bos is a hori- 
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son tal shaft, with four fans or wings, which move 
with great rapidity, drawing in the oil* at the centres 
on each side, and driving it towards the periphery, 



Fig. -ru. 



Fig. 11. 


(bus E to parting to the particles of air a momentum, 
by the centrifugal motion, which presses them against 
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the circumference, and :f there is any opening at 
the circumference, the air will escape with a speed 
proportionate to that pressure* These fans have 
been coma true ted of various aises and forms; then- 
depth Es varied according to the quantity of air to 
bo derived from them ; the wings are from four to 
tw enty- four inches wide ; eight; inches wide is suffi- 
cient to sup] fly a well-sized cupola. The diameter is 
a 3 various us the width of the fan, hut it is gene- 
rally admitted that three feet m diameter is the 
most pro 11 tab so and practical she. The wings aro 
often placed in the direction of the di attic tor, 

as is shown in the engraving; sometimes in an 
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i no lined position to the diameter; and also have been 
Curved in a spiral line, but without any appreciable 
difference in effect* The latter form of the wings 
iloes not cause as much noise as the radial vanes. 
The chief object in constructing a fan is to form It so as 
to do the greatest amount of work, The case should 
bo strong and solid, and for these reasons wood is 
not the proper material for its construction. The 
shaft and vanes arc to be as light as possible; the 
shaft, of steel, hardened at both ends, where it runs 
in brass, steel, or cast-iron pans. The vanes of the 
fan are to be of thin sheet-iron or sheet-copper, and 
the anus to them of wrought iron. One of the most 
important conditions of a full, is the equal weight, 
and the equal distance from each other of the vanes; 
and each aim supporting them is to be exactly 
of the same weight a a the other. If these condi- 
tions are not complied with, tlie machine will shake, 
arid soon be out of order, A mere adjustment of 
the axis, and the vi.ir.es attached to it, is not suffi- 
cient it is absolutely necessary, for a goon machine, 
that all the parts a round the shaft should be of an 
equal thickness* In a fan of three feet diameter, the 
centre openings are generally one foot; in larger 
fans the openings are larger* Very large apertures 
wilt not answer; the ftLr is conducted too quickly to 
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the periphery of the vanes, and there is not sufficient 
time to impart Lo the particles the momentum 
requisite to produce a good effect. 

The chief difficulty In constructing a fun is, in the 
close fitting of the vanes to the sides of the case. 
The latter cannot b o made very straight without 


incurring much labour, and, on the other hand, it 
would he very difficult to adjust the axle so perfectly 
in the centre of the ease as not to touch it, which, 
considering the great speed ef the vanes, is almost 
impossible. It is also easily perceived that the !oss 
in pressure is in the space between the vanes and 
the cast-iron sides of the case. To diminish this loss, 
fang nro now constructed ill which the vanes are 
covered on both sides with two concentric plane 
rings, so that the axle with the vanes, forms a hollow 
drum, open in the centre and at the periphery. 
The vanes are fastened to these two bottoms or 
rings, and also to the arms, radiating From the 
centre. The two bottoms move round with the axis } 
and parallel with, and close to the sides of the 
case. In the centre, whore the air is drawn in, the 
ease is turned perfectly round, as well ag the rim on 
the centre of the bottoms; both lit closely, but do 
not touch each other. Where these join there Is 
but from eight to twelve inches diameter, which may 
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he kept tighter than the larger surface and circum- 
ference at the vanes. By these means the loss in, 
pressure is greatly diminished, and it is an estab- 
lished fact that these fans require less power, and 
make stronger blast than fans of other descriptions. 
I’ang of this construction are now most commonly 
used* The bottoms and vanes lit these fans are made 
of thin sheet copper. The effect of a fail does nob 
depend so much upon its size, as upon its speed ami 
the size of the nozzle. It does not require large 
vanes to make strong blast; it is sufficient if 
the surface of each is one-aiid-st-hklf times the area 
of the nozzle* or, if there arc more nozzles than 
one, of the sum of the areas of all the nozzles, 
h T ore than four vanes in one fan are useless. In 
tije conducting-pipes from the fan to the furnace, 
there is to he a throttle- valve at each no sale to shut 
off the blast at each without disturbing the others, 
r J]ho speed of the axle of a fan is from seven 
to twelve hundred revolutions per minute. It is 
driven by a belt and pulley on one side of its 
axle* To melt a ton of iron in an hour’s time, 
requires about seven hundred cubic feet of air per 
minute, or, by a three- foot fan, eighteen hundred 
revolutions, and two three-inch nozzles. Six horses 
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power is needed to drive a fun with the above speed 
and sky of nozzles* 

Hot blast has been tried in various ing tan oca, but 
not with such results as to induce a continuance of 
It* Iii this instance, hot blast lias no other advan- 
tage than a small saving of fuel, and as the fuel 
consumed is not to be considered expensive, tho 
getting up of the apparatus, repair, and disturb- 
ances caused bv it, amount to mere than the gain 
of fuel. 

Drying Stoves are simply brick chambers, one side 
of which is entirely open- Three sides are formed by 
a nine or twelve ’inch brick wall. In one of the sides 
is a fire-place, which can bo supplied with fuel from 
the outside of the stove, and may bo shut by a close- 
fitting iron door. In the opposite side of tho fire- 
place is a flue which leads to a chimney; this flue 
is also low down, almost below the ground- The 
three sides arc covered by a brick arch. The fourth 
side is provided with iron doors, which open to both 
sides, and leave the whole four til side open to any 
piece of moulding which may be put iiu Iron 
shelves are generally put up along the walls towards 
the roof, for drying small coves and boxes on. A 
railroad, which h within the sweep of a crane, leads 
into (Em stove, and any heavy mould which is to be 

dried may be laid upon a dir running on this track, 
arsd both car and mould are shoved into the stove, 
the doors closed, and fire put in the furnace. The 
3 ESC of a drying-stove la varied according to the size 
of the costings commonly made in a foundry. A 
Stove of twelve feci; in all directions, and seven feet 
high, [g a good-sized stove. Ifou si dries which make 
large castings have to be provided with drying- stoves 
of the proper size. 'There are frequently more than 
one Jrvin/f- stove in a foundry, often ns many as five 
or sis, small and large. If there is no occasion for 
using a large stove, a small one is selected. Localise 
it works faster, and with less fuel. In figure 43 & 

Jij, 43. 



drying -stove is represented. 

GENERAL REMARKS. 

Cleansing of ca st ing s . — TV h on tho metal of a cast 

is so far cooled as to adhere together, and strong 

enough to hear removal, the moulds are taken apart 
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and the sand or loam is removed from the casting. 
Small castings require but a few minutes to cool, 
while heavier casts take hours and days. A massive 
casting, such as a forge -hammer of five term weight, 
will take twenty-four hours cooling in a green, and 
forty-eight hours iu a dry mould. A bed-plate for 
the engine of one of the New York line of Atlantic 
steamers, we kb in g ihirtv-flve tons. Lock a week for 
cooling and the removal from its mould. Heavy 
castings are chained to a crane anil hoisted by it* 
Very heavy castings require the united strength of 
two and more cranes. Small castings arc removed 
from their moulds by tongs; otic, two, or more per- 
sons taking hold of it at the same time, carry it to 
a place designed for the reception of such hot east- 
ings. The excrescences which may happen iu have 
been Formed in tie partings or core-joints are broken 
oft ns soon as the oast is removed to the general 
deposit of hot castings. The gates are, at the same 
time, broken off by the moulder; it requires gome 
degree of skill to break a gate oil &moth, Gates 
and accidental excrescences which cannot be removed 
in the foundry, arc chiselled and chipped off in the 
yard or in the cleansing-shop. Heavy cores, and 
particularly hard cores, are removed in the foundry 
before the casting is entirely cold. 

Time of casting * — The casting in iron foundries 
is gene rally performed in the afternoon after three 
o’clock, ao as to make it the last business of the day* 
This time is chiefly selected to escape the heat of the 
hot sand after casting, which will then cool during 
the night. After casting, the castings ate removed, 
and the mould lug -boxes piled in a corner of tho 
building, so as to he handy for the next day's work ; 
the sand, after receiving some water, is shovelled 
over, mixed, and thrown in heaps, where it remains 
during the night. If the latter work has been pro- 
perly performed, the sand will be of a proper and 
uniform dampness the next morning. Each moulder 
takes charge of Ids own sand, and but little practice 
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is required to learn the proper amount of water 
to !je used in damping the sand. 

The cleansing of castings is a simple operation En 
an iron foundry where common castings are made; 
any workman la lit to trim a course casting, or 
scour it. The first is done by means of chisels 
or sharp ham mors; the latter, with dull, coarse files* 
which have been used and rejected by machinists* 
Oast iron files are also used for tlie latter purpose.. 
The trimming and cleansing of valuable castings, 
such aa statues or Or on in cuts of art, is not SO easily 
performed- An unskilful workman could undo almost 

’IQp 

the whole casting, and ait the labour spent upon it, 
by trimming oil' a channel or gate. This kind of 
work is done by aii artist skilled in the performance 
of such labour ; and, on valuable statues, it is per- 
formed by iElo original designer of the work, at least 
so far as particular parts, such as the. face, or cha- 
racteristic ole to o tits, are concerned. The trimming 
of IliLO castings is an art in itself, which requires 
more explanation than our limited means allow tm 
to give. 

The expenses of moulding and casting are very 
variable. Moulding or common articles of commerce 
and machinery In iron, is done by the ton, at prices 
varying from two to twelve do Slurs per ton, and even 
at higher prices. Dry-sand moulding is paid higher 
than moulding in green-sand, and loam* moulding 
higher than either of them. The moulding of brass, 
bronze, or other metals, for monuments of art, is of 
such variety,, and so different are the expenses,, 
that no standard price can be assigned to it. The 
expenses in cur red in racking metal arc not very great, 
— the loes in the metal which Is melted is greater than 
the labour and fuel in m eking it. In the cupola, 
twenty- live per cent, of fuel is consumed in melting 
iron, including all lire fuel used in warming the fur- 
nace, the drying stoves, and other incidental uses 

*)■>!> 

of fuel. Besides fuel, there arc two labourers at 
the cupola, one smelter, and one filler. The rever- 
beratory takes from seventy-five to one hundred 
pounds of fuel to each hundred pounds of iron, 
including the heating of the furnace. Exclusive oi' 
Warming, the reverberatory will take but fifty 
pounds of fuel. One workman cati do the work at 
the reverberatory, but there are generally two. "die 


melting of iron in tho crucible is the most expensive: 
it consumes from fifty to two hundred pounds of coal 
to one hundred pounds of iron. The greatest ex- 
panses are, however, in the crucibles : a good cru- 
cible, well-managed, wsEi not last more than tweivo 
heats, and if each heat is fifty pounds, it will melt 
six hundred pounds of iron. A crucible of this hind 
will cost fifty cones; but very few crucibles will melt 
six hundred pounds, and, on an average, not more 
tii an throe hundred pounds can be calculated upon. 

The loss in iron is invariably front five to slx per 
cent, [[i every case of the different forms of melt- 
ing ; the reverberatory furnace consuming most 
iron, .Each casting always requires more metal than 
jt will finally Contain; this surplus iron, consisting of 
gates, channels, and lalso scams, increases the above 
loss; and as small eastings make more scrap iron 
tb an large ones, it is obvious that the actual Ices 

rtriq 
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will bo larger on small casts than on large oned. 
Machine castings make, on an average, thirty-three 
per cent, of refuse or scrap in a well-conducted 
foundry. Commercial articles twenty-five per cent., 
and large oustings less ; very small articles fre- 
quently make more scrap than ware. The rem cit- 
ing of these scraps costs fuel, and causes a waste of 
metal, which increases the expense of melting- 
Oth cr metals than iron are generally less expen- 
sive in melting, being more fusible ; aud, as far as 
copper is concerned, there is but little waste if the 
copper is pure, Brouse will waste a little ; the waste 
m volatile metals, as tin and zinc, can be prevented 
in some measure, if tbe surface of the melted metal itf 
covered with a mixture of equal parts of potash and 
soda, mixed with some eharcoal powder. To melt and 
make brOUHG in the reverberatory, the copper 33 
melted first, and :f there ia any bronxc on band, in 
scraps or other forms, it is added as soon as the 
copper is melted down ; after this, the tin is laid 
near tlie liquid copper, upon the hearth* and if any 
zinc or antimony is to be used, it ia added last. 
Before casting bronze, it is- to be well stirred by 
previously heated iron bars. The o mount of potash 
and soda used to protect the metal, is two pounds to 
or.e toil of metal; it is added when all the metals 

are melted and a white scum is visible on the surface of 
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the me tab Bronze metal designed for scvong castings, 
particularly bells, ought to be exposed to the fire in a 
f j 0 Ed sta t e for a t least eight or ten hours ; t-li is w j ] 1 giy e it 
a more bomoiieiioous lex tore and loss crvstallization. 
If anv sine is to be; added to aueli nn alloy, it is 
advisable to add it in the form of brass, calculating, 
of course, trio quantity of copper it contains, The 
relative quantity of the metals forming the alluy 
can be calculated and mixed according to this 
arrangement; (ns- llie melting operation has an influ- 
ence upon the st re mg Lit of the metal. Tin or id tic 
may be evaporated, and the alloy would not be 
of tine quality intended; ibe founder, therefore, 
takes proofs before casting, and if they arc not 
satisfactory, cither copper or tin is added to the 
ui cited mass. It requires some experience to judge 
of the quality of an alloy by appearances, Proof 
is taken by a small iron ladle, the little rue til in .it 
is broken after it has cooled, and the form of crys- 
tallisation and the tenacity of the metal is decisive 
of the quality of the composition. 

Lead, tin, and antimony may be melted in a 
reverberatory furnace; bregs, however, is to be 
melted in crucibles. Brass is some times made by 

melting copper, and adding, after it is molted, as 

£25 

much attic as is needed to form the alloy, A cheaper 
method is to melt a mixture of copper scraps and 
jdne ore together with some charcoal powder; or, 
i nclt both copper ami h3uc ore together with carbon. 
In both cases, however, the brass is to he r cruel ted, 
because the first smelting docs not produce strong 
and pure brass. 
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APPENDIX. 

RECEIPTS A ND TAJILES. 

Allays of Iron. — All admixtures added to iron 
make it mere fusible than it originally is; these may 
be metals or metalloids. 

Sulphur causes iron to he more fusible if melted toge- 
ther, but this mixture is more liable to corrosion than 
pure iron. A little sulphur docs not injure east iron, 
but more than one per cent, makes lc brittle when 
cold* If there is any sulphur in iron when hot, it 
causes the iron to be brittle, 

is contained in all cast iron from two to 
six per cent, ; it makes the iron fusible; if the amount 


contained is too large, it renders it brittle, A little 
carbon makes east iron brittle and hard. Hard oast 
iron assumes as beautiful & polish as hardened steel, 

Phosphorus makes iron brittle when cold. It 
imparts a brilliancy and white colour no iron more 
perfectly tlian any oilier matter* Phosphorus makes 
iron very hard, but renders it liable to corrosion ■ 
one-half or one per cent, causes a great alteration in 
the quality of iron. 

* in rj ~ 

Silicon is a constant companion el" cast iron ; hot- 
blast iron Contains more of it than cold-blast; it also 
contains in ore Sulphur and phosphorus if any is pre- 
sent in the ore or coal, Silicon makes iron brittle 
and bard, and has a similar effect on it as phos- 
phor us. 

Arsenic imparts a fine white colour to iron, but 
makes it brittle. 

Cfltotttiujii causes iron to be aS hard as diamond, 
hut it is difficult to make tbis combination. 

Gold combines very readily with iron ; it serves as 
a solder for small iron castings, as breast-pins and 
similar articles. 

Silver docs net unite well with iron, but a little 
may bo alloyed with it; it causes iron to be very hard 
and brittle. The alloy is very liable to corrosion. 

Copper f if alloyed with iron, causes it to l>o brittle 
when 3\ot, butt lit cr cases its strength considerably 
when cohl, if the amount of copper ig not more than 
one -fourth of I per cent,; mere copper than this 
conges cold-short* 

Tin, with iron, makes a hard, but beautiful alloy, 
which, if nearly half-and-half, assumes a fine white 
colour, with the hardness and lustre of steel. 

Lead combines with iron, hut, bite silver, In a sinatl 
proportion; it onuses iron to be Soft a ad tough. 

Alleys of iron arc very little in use at present, 
but we er.il attention to auch alloys, because the easy 
method by which, at present, iron is gilded, silvered, 
or coated with other metals, and also the covering 
oi iron with glass, enamel, and varnish, may, and 
Undoubtedly will lead to tbe use of iron alloys with 
greater advantage than the common cast Iron is 
used. 

Alloy & of Precious Metals . — 'There are but few 
which claim our attention. The gold coin of the 
United Slates is composed of 90 parts of gold, 2.5 
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silver, and 7 .5 copper; 75 parts of gold, 25 of cop- 
per, and often a little silver, is the composition for 
most trinkets; 06.6 gold, 16.7 silver* and 16.7 
copper, forms toe solder for go til and iron. Fine 
silver plate and medals are generally composed of 
95 parts silver and 5 copper. Silver solder ih 66.6 

lillfc'H'T, 39, J VupfU'L, ELI lit fi I Ije jl:i:I, 

Allays of Copier are the meat n Timorous and use- 
ful- Bronze i or bell-metal* is one of the most beau- 
tiful of these alloys. 

72 parts copper, 26 4 parts tin, and 12 parts of 
iron is said to be a superior bell- metal. droit, tin, 
atul copper do not unite well if each is added sepa- 
rately to the other, hut if tin-plate scraps are melted 

in a crucible together with tio, and then this tin 

221 ) 

and ivon alloy added to the melted copper, it will 
unite readily. 

ComviQ li Beil -metal consists of 1 00 parts copper 
and 30 or 40 tin; it is more brittle and of not so 
good a tone as the other. Another receipt prescribes 
76 parts of copper and 22 of tin as a first rate bcll- 
metal. Another highly recommended composition 
is SO copper, 1.0. 1 tin, 5.6 zinc, and 4-3 lead- The 
latter composition is of a good sonorous sound* even 
if the mould lias not been quite dry. The stiver belE 
of Rouen, France, consists of 80 copper, JO tin, 0 
nine, 4 lead. Too much tin causes the composition 
to be very brittle. Some bell- foiled era recommend 
the addition of a small portion of silver to the com- 
position, but it appears there is no particular necessity 
for it. 

Bronze of great tenacity Is composed of 9, 10, or 
11 parts of capper to 1 of tin* If this alloy is cast 
in large masses,, it has the peculiarity of separating 
ju to parts which contain more or less tin or cop- 
per. The tits is generally found on the higher 
parts of the Cast, the flop per predominating in 
the lower parts. This composition* besides being 
strong, is very hard, end resists abrasion very effec- 
tually; it also is very little acted upon by the atmo- 
sphere. The ancients used to make their weapons 
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and edged tools of a. similar composition, — to which* 
however* a little phosphorus appears to have been 
added*— before the invention of steel. If bronze is 
suddenly cooled, by beating and plunging it in cold 
water, it be comes less dense and hard, and increases 


its malleability ; but this is not the ease In the game 
degree with all compositions, but the tone of the 
metal is decidedly impaired, and hells ought never 
to be cast in damp moulds. Eronsiy made of the last 
com position is improved by being tempered* while 
the ton unity of br41 metal. by f.Fio ha mo pro eons, m 

1 min L--.nl i.ti.ln: ill ill J Li { L[, 1 i j»L |_- i It, 1 1 rHl tSHM.1 h, TlIU 

alloy of 80 copper and 20 tin bears tempering best, 
and increases in strength. The gcugs or cymbals, 
and tamtams of the Chinese, arc composed of SO 
copper and 20 tin- To give these musical hist Laments 
their. sonorous property* they are plunged in cold 
water niter being cast; a reheating to ignition, 3ioiv- 
ever, is to precede the refrigeration. After this 
latter process, which deprives the metal of almost all 
its 5ounil T it Is tempered, and very slowly cooled, which 
imparts to it the capacity of emitting that peculiarly 
powerful sound* 

Bronze for Statues is of a great variety of compo- 
sition. We also find alloys for this purpose com- 
postal like bell-metal, and also of almost pure copper* 
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Modern statues arc composed of a composition of SO 
copper and 20 tin. The present state of the art of 
making valuable brousso castings is, however, so hn- 
p nr feet, that our age cannot be considered competent to 
give a standard of metal compositions for that purpose. 
The French artists, Eli the first part of this century, 
were so ignorant in this peculiar art, that some parts 
of the Yciidoiue column arc an alloy of 04 copper 
and 6 tin, while other parts contained but 1 of alloy 
to 9 9 :1 of cupper. These defects caused bad east- 
ings, so that the chisel lets had to cut off seventy tons 
of protuberances on this one monument. At the 
time of 3. on is XIV... a period’ when tSic art of 
casting statues was more Cultivated in France, 
statues were east of an alloy consisting of 91 L 3 cop- 
per, 1 to 2 tin, 5 to 6 zinc, and 1 to 1,5 lead. The 
statue of Louis XV, is cast of copper 52.4, sine 10,3, 
tin 4* and lead 3.2, 

The Bronze of the Ancient Greeks consisted chiefly 
of copper and tin, hut was frequently alloyed with 
gold, silver, lead, zinc, und arsenic. The Greeks 
not only made statues* tripods, lamps, and other 
articles of art of bronze, but also their weapons, 
shields, coin, nails, kitchen utensils, and chirurgieal 
instruments. The ancients understood the art of 
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hardening and tempering bronze to perfection, so 

(i;jo 

that the want of steel was not so severely felt as wo 
may he inclined to believe n t the present time. 

The Ancient Mexicans — Aztecs — understood the 
art of converting bronze into edged instruments in :i 
high degree, To a on nil castings, an addition of iron, 
ji't tho form of tin-plate scraps, appears to 3 jc advan- 
tageous : lar^o articles are liable to crystallize by the 
addition of that metal. 

Speculum Mint is gene rally composed of GdJ cop- 
per and 33 tin, it is white, and has a brilliant lustre, 
and la susceptible of a high polish. An ancient 
mirror was found to consist of 02 copper* 32 tin, 
and 6 lead. In Trance* 2 parts of copper and 1 
part of tin arc used, which arc melted separately in 
cr ucibl es, and m i.\ed j us t b efor c ca sti n g . T h c ad d l- 
tion of a little arsenic, one or two por cent,, makes 
the metal more compact, and gives it a greater lustre 
and hardness, but renders it liable to be tarnished 
by the air. The speculum metal of Lord Hesse's 
large telescope is composed of 120,4 copper and 58.!) 
tin. Tliis alloy is of a brilliant white lustre, and 
has a specific gravity of 8,81 J ; It is nearly as hard 
as steel, and as brittle as sealing-wax. The specu- 
lum is cast 0 foot, in diameter and if inches thick, 
and weighs upwards of three tons. The casting at this 

mtrror was an interesting process. After repeated 

£33 

failures and experiments* a, mould was made whose 
bottom consisted of a wrought -iron ring, packed full 
of hoop- iron laid edgeways, so close that air* but no 
metal, could escape t is rough the crevices. This bot- 
tom was turned convex oik a turning-lathe, true to 
the concavity of the speculum ; it was then placed 
upon a level lloor and enclosed by a sand-dam, left 
open from above. The metal was melted in east- iron 
crucibles, because wrong tit iron or clay would have 
injured the alloy- The east was carried while red 
hot into the annealing oven, which was previously 
heated to a red heat, and left there sixteen weeks 
to cool. 

Bronze for Medals generally contains least tin, 
100 copper with 1.17 tin has been proposed, but this 
allow is so hard* that it has been found necessary to 

K 1 

cast, the coin. Bronze medals are, however, stamped 
when composed of 92 copper and 8 tin, a little zinc 
be [rig added m a form of brass. 


Bronze in imitation of Golf consists of 90,5 cop- 
per, 0.5 tin, ami 3 zinc. 

If bronze is to be gilt , it should be of easy fusion, 
arid take perfect impressions of the mould. A combi- 
nation of copper* tin, zinc, and lead, us previously 
noticed for statues, is the best in this case. Art 
alloy which is said do possess the best properties for 

CjrVi 
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being gilt, was composed of 32.25 copper, 17.48 
zinc, .2-3 tin, .02 lead. An alley for gilding is to be 
compact ami of close grain. It absorbs gold and 
mercury in proportion to I is porosity. 

Brass is a com posit ton of copper and zinc; 2 parts 
of copper and J, of zinc-— or more correctly 03 J 
copper and 32,3 zinc — form common brass- Two 
parts of brass and one of zinc form hard solder; to 
this a little tin may lac added. If the solder is to 
be tough, us for pipes or kettles, which arc to bo 
drawn or beaten, but £ of zinc arc to be added to 2 
of brass. Bxdton-bmss consists of 8 parts of brass 
and 5 of zinc. Red-brass or tennbak h made of 8 
or 10 copper, and 1 zinc, or* us in some German 
works, of II copper and 3 Ane, JPrinces metal, 
Simitar, Number g gold. or klunbeiin gold, are differ- 
ent compositions, varying between 3 copper and I 
zinc, and 2 copper and 1 zinc. These clem on ts arc 
Separately melted, and mixed together by constant 
Stirring, Brass containing a little lead, from one to 
two por cent,, is more easily turned than cent [non 
brass, but Is more brittle. Urns which Is best 
adapted for hammering consists of 70 copper and 
30 zinc. Tempering and sudden refrigeration lias 
a similar effect on brass as Upon bronze ; the first 

renders it hard and more tenacious, and the hitter 

23 o 

soft. A little me makes a reddish brass* and im- 
parts a golden hue ; larger quantities make ;t a green- 
ish yellow, and more than fifty per cent, of zinc 
causes brass to be of a bluish gray colour. Brass 
for ship nails cons ists of 19 copper, 8 zinc, and 1 
Iron. Brass for pans and steps to run machine 
shafts in, is to contain less xine than common brass; 
an addition of bronze to brass increases its applica- 
bility fur such purposes. It Es said that 1G copper* 
1 zinc* and 7 platinum is almost equal to gold. If 
melted red- brass Is stirred with an iron or steel 
rod. so us to impart a little Iron to it, its strength Is 
sensibly augmented. The variety of brass conrposi- 
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tie ns [s so numerous, as to mates it impossible to note 
nil the known compounds. In tin} above, the moat 
useful alloys arc enumerated. 

Germ(m-.nh‘tr, Argentina or Chinese Paekfung, 
is one of tin; must valuable alloys ; it nearly com- 
bines the durubilitv of silver and the utility of iron. 

t" V 

ste&l, uiid copperl Common (,f orman-silver is com- 
posed -of 6(1 copper, 25 nine, and 15 nickel. A better 
quality is 50 copper, 25 zinc* and 25 nic kel. Chinese 
packfong consists of 55 copper, 17 zinc, 23 nickel* 
and 3 iron, A highly sonorous, tenacious Argcnta#, 
■which can be hammered and rolled* resembling sib 

ver more than any other compound, is composed of 

23 3 > 

40.4 copper, 25.-1 nine* 31-5 nickel, 2.0 iron. At 
present, a fine argentan, and one the Lest qualified to 
be plated with silver by the galvanic process, as made 
of 62 copper, 19 zinc* 13 nickel, am! 4 to 5 cobalt 
and iron. This argon tan is very close, strong, and 
cheap, and may be covered by one or two per cent, 
of s live s', forming a good fine plate. A very tena- 
cious, ductile, and hard argon tun rnny be made of 
57- i copper, 26 zinc, 13 nickel, and 9 iron. Thin 
alloy can be substituted for steel in many of the 
co tnin on uses of steel, particularly where corroding 
influences upon stool are strong, because tins alloy 
is not affected by atmospheric air. -Electron*, a fine 
quality of argon tan, is com posed of 3 copper, 4 
nickel and 3.5 sine* bolder for German silver is 
made by adding 4 parts of sine to this composition, 
then laminate and pound it to a coarse powder. 

Before wn part with copper alloys it will ho proper 
to allude to sonic combinations of copper with other 
matters which are useful to know. Copper and 
platinum form a yellow alloy hardly distinguishable 
from gold. Copper ami silver do not form any dis- 
tinguished amalgam; the add it ion of a little arsenic 
to such an alley mikes it whiter and more like silver. 
A little copper and antimony make a lint rose- 
coloured alloy; if tile copper is increased, it assumes 
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a darker hue; equal quantities make a violet com- 
pound, and more copper increases the dark shade* 
This alloy is brittle in all proportions; 95 parts 
of copper, 5 antimony, and 5 mitic, arc used for 
pi umbei -blocks, and pans and steps for steel and 
iron gudgeons !o run in. Carbon makes copper very 


b ri; tl o . Ph osphor n.i m ak es cop p cr as b ard as St ce l , s o 
that it can be used for knives and edge-tools ; it, 
however, renders copper more liable to corrosion. 
The appearance of this compound when newly 
polished is like pure copper, but it is very soon 
covered or tarnished with a greenish-black covering* 
This greenish black being the colour of ancient wea- 
pons, renders ifc probable that the ancients hardened 
their copper or bronze tools by means of phosphorus. 
Copper and arsenic form a bright white alloy, which 
i9 used for candlesticks, buttons, dials, and similar 
articles* but as this compound is easily soluble and 
highly poisonous, it cannot he used where food is 
brought in contact with it. This alloy is made by 
melting copper scraps and white arsenic — ursenioua 
acid — in a crucible, covering it with a layer of co tu- 
rn on salt. It has almost the colour aEid density cf 
pure sliver, but is very '.[able to corrosion, 

Pead and its alloys are very extensively used ; the 
alloys are usually harder and less tough than lead. A 

fl'ia 
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small amount of arsenic ia added to the lead to make 
shot; arsenic is more fusible and more brittle than 
lead ; for fine shot, three pounds of arsenic, and for 
coarse eight pounds, to one thousand pounds of lend, 
are generally used- To alloy lead with arsenic, 
nothing more is needed than to mult white arsenic 
together with metallic lead; half the weight of the 
arsenic employed will be absorbed by the lead* 5 
lead and 1 antimony } to which frequently a little 
v.inc and bismuth are added, forms type metal. A 
good French type metal is said to consist of 2 lead, 
I antimony, ami 1 copper. Common type metal is 
30 lead and 20 antimony; a more fusible stereotype 
metal is 7 7 lead, 15 antimony* and 8 bismuth. Some 
Stereotype founders add tin to the above, that is, add 
to lead* antimony* and bismuth* tin ; or leave the 
bismuth out and supply its place by tin. If much 
tin R used U renders the metal rather soft, but Fusible 
and fit fur fine impressions* A superior alloy Is said 
to consist of 9 lead, 2 antimony, and 1 bismuth. To 
alloy load iuth these metals, the lead is first melted, 
and '-be other metals added to the fluid lead. Jt'imble 
metal may be compounded of various degrees of 
fusibility; 31 lead, 19 tin, and 59 bismuth may bo 
fused at 203 An alloy which fuses at 149 s * and 
winch is used for plugging teeth, consists of 2S.5 
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lesil* 45,5 bismuth, IT tin, and 9 mercury. S of 
bismuth, 5 of lead, and 8 of tin, will molt at the 
boiling boat of water, or 212*. Bismuth mates 
lead Stronger if the amount of bismuth docs not 
exceed that of the lend; two parts of bismuth and 
three parts of lead ls said to be ten times stronger 
than load, and ag the durability of bismuth is equal 
to lead, it forms a good alloy for making pipes and 
wire* 

Tin forms a range of very useful alloys* Tin 
and had me it together in all proportions. Moat of 
the tin vessels which are galled pure tin are alloyed 
with lead* Soft solder is 83 till to b7 lead, and in 
all proportions from that to (17 tin do 33 lead; half- 
and-half is common soft solder. Plain pewter is 
composed of SO tin, 2 bismuth, 7 antimony, and 2 
copper. Queen a metal, of T d tin, 0 lead, S bismuth, 
8 antimony; Pritannia metal, of 80 tin, 2 copper, G 
antimony, 2 brass, ami 1 iron. Common pewter, or 
German tin, is composed of 4 tin and 1 lead. The 
best place pewter is 100 tin, 8 antimony, 2 bismuth, 
and 2 eopper. JfustV metal is 80 tin and 20 anti- 
re on j r Spurious silver leaf is 00 tin and 50 zinc. 
Antifriction metal is a variable compound of load, 
antimony, tin, and copper. Organ pipes are made of 
a composition of 0 tin and 1 lead; these proportions 
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are varied by different artists* 2* 1 tin and 19 le ad 
form a fusible compound, of which imitations os 
diamonds and precious brilliants arc made* do 
make such imitations, a glass rod is ground at one 
end in the form which is to be represented, whether 
a brilliant or rose- diamond. The melted metal is 
skimmed by a paper card, and t-bo ground facetted 
end of the glass rod dipped in the dear metal; on 
withdrawing tbo rod a thin firm of metal will adhere 
to the cold rod, which, when taken off, will show a 
hollow capsule having the lustre of a diamond. AVe 
fmd such diamonds at present used to make sign- 
boards in aEiovv windows- This metal forms excellent 
reflectors, which may easily be made by dipping a 
round bottle or the bottom of a retort in the 
metal ; but the metal is tarnished by anything 
coming in contact with it* 1 part tin , 1 lead, 2 bis- 
muth, and 10 mercury is vary fusible ; with tins com- 
pound glass pipes and glass globes arc coated with a 


thin film, by placing some of this metal in the article 
to he c Dated, and allowing it to [Jew round, thus 
giving it the h r illiano y of silver. Tin foil, if design e d 
for mirrors, is pure tin, but common tin- foil jg lead 
and tin — often tin, zinc, and lead; it lias so great a 
variety of composition, that no standard can bo 

assigned it* Tin- foil is made either by hammering 
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or rolling, but most of it is tuade by casting the hot 
metal over an inclined plane, made of a frame 
covered with cotton or linen canvas, It requires 
some skill to perform the latter operation* 

ZiiHij alloyed with oilier metals, has already been 
enumerated. In its pure state it forms line sharp cast- 
jugs, good for ornamental purposes; but as these 
casiings have no strength, they arc not much used 
for other purposes. A composition of lead and sine 
is use 1 1 for patterns, hut with little advantage ; it ls soft 
and flexible, and the patterns soon lose their shape. 

BRONZING, 

When bronze metal has been exposed to the atmo- 
spheric air for a long time, It assumes a dark green 
colour. This colour* a rich hue, may bo imitated by 
e L e initial a go u ei OS, 0 1 by p ain t. B rons e m otal, afte r 
b o i ng c l ca nod , is hr onz ed by being pain ted or Em m erg c tl 
in a solution of two parts of verdigris and one part of 
sal-ammonia, dissolved En vinegar, boiled and filtered, 
and used very dilate. It is left in this solution or 
brushed over until tire desired hue is obtained. The 
colour of antique bronze is obtained by painting tile 
bronze oast with a solution of one part of sal- ammo- 
nia, three parts cream of tartar, six parts of common 

salt, the whole dissolved in twelve parts of hot 
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Water; with, this are to be mixed eight parts of a 
solution of nitrate of copper* This solution should 
bo laid on En a damp place. The first mixture will 
gi ve a more reddish dark grocir colour to b roll ae than 
the latter. Different tints jo ay bo imparted to 
bronze and brass, from red to bright yellow, and from 
dark to Sight green* Boiling bronze in muriatic add 
will give it a red colour; and soaking it in ammonia 
renders it whiter than it already is. Bronze painted 
with a thin solution of equal parts of sal-ammonia 
and oxalate of potash, in a warm room, or in the 
heat of tins aim, gives it a fine green colour, parti- 
cularly if rubbed with it. If a dark blackish bronze 
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colour h required, the foregoing solution is laid on 
In a room where ^oitso liver of sulphur — fiulphuret of 
potassium^-is dissolved iu water, and set oust In flat 
dishes to generate sulphuretted hydrogen, which 
will cause a. uniform blaekis h brown colour on bronze 
o!' brass. The foregoing receipts answer for brass 
as well as bronze* Vv.-iot: ihe desired colour is 
obtained, the object is wa£ii? j l In dean water, dried, 
and then rubbed with a brush and wax. 'I he bronze 
for the latter operation is boated, but not so much 
so as to bum the wax. 

Bronx? colour is imparted to other castings beside a 
brass and bronze, by paint Oast iron may be bronzed 

by dipping it in a thin solution of sulphate of cop- 
per, or muriate of copper, and when sufficiently 
covered with copper, it is washed a fid painted with 
oil varnish. All objects to be bronzed inn;-, how- 
over, bo painted of any colour, either a shads 
of green, from the faintest to an almost black 
green, or of a blue or bluish green. f i' h e paint 
cover should bo coated with pure varnish, and when 
that is nearly dry, a metallic powder ia dusted 
over it by a dusting-bag, or rubbed on by ihe lin- 
gers, a linen pad, or a paint-brush. The metallic 
powder is generally mosaic guM, which ia made of 
almost every shade, and is of great beauty; or it 
may be copper ici powder, gold leaf, silver leaf, and 
similar articles; dry paint of a con vent cut shade 
may also be used, The highest parts ol the articles 
are generally b roused so as to appear as if rubbed 
and worn by use. Over the whole of these, a Inst 
coating of spirit varnish is said on. 

The fjilding of bronze and brass castings is per- 
formed, in the dry way, by making the surface 
perfectly smooth* then brushing it i>vcr with an 
amalgam of gold, and dissipating the mercury by beat, 
which leaves a durable film of gold over the surface. 
This surface may be burnished or deadened. The 
amalgam, I3 made by heating ore part of go id, in 
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thin laiuitim, iu & crucible* and whim it becomes 
faintly red, pour over it eight parts of mercury, 
pimr the combined gold and isicii cm y into co.d wnti r, 
nud squeeze the surplus mercury out* liso amalgam 
in then enclosed in cuurus or chamois leather* and 
solas more mercury pressed out: the remainder will 
contain one part of gold to two parts of mercury. 


This amalgam is rubbed over the objects to be 
gilded : it mny bo had in its true composition from 
the gold mines of Virginia, and of the host quality 
from North Carolina, It is advisable to brush the 
brass over with a thin solution of nitrate of mercury 
and some free nitric acid, as this facilitates the ad- 
j^ruuee el' the amalgam* The gilt and burnished 
articles may to coloured by a simple process to any 
shade from a bright and crimson roil to a violet 
and deep blue, by being Submerged m a bath of 
caustic potash 111 winch some metallic oxide is dls- 
solved, but* ax a galvanic process is to bo applied 
here, it Is beyond our province to describe it. There 
are other methods of gilding which, for the same 
reason, must bo excluded* 

Iron may bo gilded by blushing it over with a 
solution of go hi in sulphuric ether- The iron is to 
be bright and polished, and the gold rubbed on by 
the burnisher. This is not very durable gilding* 
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Turning of brass, bronze, and copper* is done by 
washing the surface of the cast with very diluted 
sulphuric acid, after which* wash in water, and occur 
with sand. The object is then heated to the melt- 
h of tin, and the tin, having be on previously 
melted, is rubbed e ver the surface by means of a 
damp rag or piece of oakum, first covered with 
re siii, to protect the tin against oxydntion. Cast 
iron must be turned or filed* so as to offer u clean 
surface, before it can be tinned. A solution of 
tin, as muriate of tin* mixed with an equal part 
of gal-ammonia, if brushed over the metal, will 
highly facilitate the operation of tinning. A more 
convenient mode of tinning than the above* is to 
plunge the object to be tinned m a solution of tin 
and cans dc potash, which solutionis to he as hot 
as It can possibly be made. Such a solution of tin 
is made by dissolving oxyde of tin-— putty of tin — 
in potash ley, adding to the saturated solution some 
metallic tin, in the form of filings or shavings of 
tin. A few minutes are sufficient to cover brass or 
copper with tin. 

Zink ing of copper or bronze may be done by 
exposing Ao objects to the fumes of zinc. On cop- 
per castings, it is oit^ii desirable to have some parts 
of a golden or yellow hu?, whisk may be done by 
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exposing those parts to the fumes of Kina, A very 
perfect eon ting of aino may he obtained by p hieing 
the objects, we]] cleaned, in a solution of chloride 
of sine, in tv Inch a surplus of metallic zinc is present. 
Chloride of line is made by dissolving zinc in muri- 
atic add, always having so much klilu in the acid, 
that some of it will. remain umlissolvcdL Zinc dis- 
solved ill sal- ammonia ts as efficacious as the fore- 
going, 

Ghtzintj of metal eastings, or coaling with enamel, 
is very little practised, and will hardly ever amount 
to a lucrative operation* Iron to be coated with an 
enamel \i first well cleansed by means of acid and 
scouring with sand. It is then uniformly covered 
with the enamel j which lias been previously prepared 
or melted, finely ground* and mixed with water for 
the purpose of laying it on. This operation is very 
little practised, as it is very expensive and the pro- 
duct is not durable. It has been, and still is used for 
covering the interior of cooking utensils to prevent 
their cooking black. A better means to accomplish 
this object in a cheaper way, is 4 lie application of 
cast, iron, which contains n little phosphorus, and not 
too much carbon, as has been previously remarked. 
More recently, a new invention, that of covering 
iron with transparent glass, and also with coloured 

gtflss, has made Us appearance in Kngland. Serious 
doubts, however, may he entertained ns to its ulti- 
mate success. Iron coated with enamel or glass can 
never be brought to a successful competition with 
porcelain cither in beauty or price* 

Blackening of iron, casts is either done with black- 
load, moistened with alcohol, or, in many instances, 
with spirits of turpentine. This is laid on by a brush, 
and rubbed until the blackening is dry, and assumes 
a metallic lustre. This is the blackening used for 
stoves. If the object to be blackened is a little warm, 
the operation works better and much more quickly, 

Fine ornamental tastings are heated to the blue 
annealing heat, and then covered with black copal 
varnish, and dried at the same degree of heat. The 
heat takes most of the gloss of the varnish oft". The 
copal varnish is then blackened by an admixture of 
finely rubbed lamp-black, or printers' ink, or, still 
bettor, by finely ground pure bone-black. Larger 


castings are blackened with common black paint, A 
rich lead-colour may be imparted to castings by an 
ok paint, made of fine litharge gently heated in an 
iron pan, and, when hot, some flour of sulphur 
finely and uniformly sprinkled over it under constant 

stirring. The resulting sulphurefc of lead assumes a 
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rich load-colour, which la not altered by oil or 
the atmosphere. 

Grinding of cast iron is resorted to where any 
smooth, polished surface is required* It is done on 
large, fast-revolving sand or grind stones. Oast iron 
is generally hard on its surface and sandy, so that it 
would require too much labour to file it, besides wearing 
cut too many files. Machine castings are planed or 
turned by proper machinery. 

MuiUabie cast iron, an article HOW very much in 
use for carriage and harness Furniture, and various 
other purposes, is made of the best kind of No. 2 
charcoal pig, Where the foundry scraps arc of a 
good quality of iron, they are preferable. A good 
article may be made by mixing No. 3 and No. 3 iron. 
Any pig iron which makes good bar iron will make 
malleable iron* Most of the malleable iron is cast 
from the cupola, but the crucible makes better east- 
ings of the sarao material The cast articles are 
tempered in an iron cylinder, and imbedded to fine 
fresh river sand, or finely pounded iron ore, or black 
manganese, or a mixture of the whole of these mate- 
rials. An exposure of the hardest cast iron, if pure, 
from twenty- four to thirty-six hours to the fire, will 
render it malleable to a certain degree. When tem- 

■j 

pored, the articles are put in a revolving iron barrel 

together with some sand, to be cleaned and polished, 
to a certain extent, by rubbing cue against the 
other. This malleable iron is particularly quali- 
fied for being tinned, or plated with brass or 
silver, h’or the silvering of iron, a process hag 
been lately recommended which appears to he valu- 
able: it is performed by means of galvanism. The 
iron article, well cleaned and freed of all oil and 
grease, is immersed in a solution of silver, and con- 
nected with the sine pole of a galvanic battery; the 
copper pole is connected with a platinum plate placed 
j n the solution at Some distance from the Oast iron. 
The silver solution consists of cyanide of silver. It 
is made by putting cyanide of potassium in a well- 
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corked vessel, together with freak ly prepared cl] bride 
of silver; the whole la thou covered with vater au d 
violently shaken, It is advisable to use an excess of 
chloride of silver, uml if i> little re on in a mi dissolved, 
mill a feiv pieces of cyanide of potassium. A little 
chloride of silver ought to remain after all the evanide 
ts saturated* This solution is filtered, to render It 
perfectly clear, and is then ready for use. It is 
said that a few minutes’ time ia sufficient to cover ft 
large surface of iron with silver* 
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DESIGNED FOR J, 
SAFETY 

Giant Home Workshop Manual, 1941 // 

• jr 

AlYVIIOUGH the unique swing // 
/\ shown in the accompanying jjj 
f \ i Liu stations can accommodate 
four children as passengers, one 
child can swing LL alone without un- 
due effort, it is so designed that 


aide sway is eliminated, and there is 
no place where wandering lingers are likely 
to he pinched- always an important consider- 
ation where children arc concerned- Passen- 


gers in the swing may sit facing cither way. 

Make the framework of sound material ap- 
proximately the sizes specified, The bottoms 
of the posts which go into the ground should 
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be treated with asphnUum paint or creosote 
to forestall decay. For the hangers that sup- 
port the swing, select vertical grain pine or 
other strong, straight-grained, knot-free ma- 
te rial, The ends are reinforced with strap 
iron to prevent splitting, and short sections 
of brass tube arc set in the bolt lades to pro- 
vide durable and noiseless bearings. One of 
the reasons most outdoor equipment loses its 
popularity is, indeed, the noise and looseness 
of neglected hearings. However, even if oiling 
neglected, the brass hearings of this swing 
will give little annoyance. 

The cross members supporting the scat 
plank arc rounded at the ends sit 
1 meHiod that there will he no crevices to 
r o^pGcirj catch clothes or pinch fingers. An- 
ia|l ddu other advantage of the design is 
bclc-va that it provides ample leg room, 
away per- strap-iron cross braces arc fas- 
>w ? ! fflC toned on the middle hangers as 

’ i fi I £3 r C| f* F 

hCjv c show Shown in the end view below to pre- 
I detail* vent side sway. 
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RABBITS WILL SUPPLY YOUR MEAT 


Rabbits always play an important pail in the food 
economy of wartime. During the First World War, when 
ilit; people of Australia were not su busy as at the present 
lime, targe number's of Aussics went rabbit hunting. 
Their bag of game, which was enormous, was dressed, 
frozen, and shipped to England to supply food for the 
British ci'S hl home. 


Again the people of England arc eating rabbit. They 
are not only eliminating wild rabbits as a pest, but raising 
domes tie rabbits in hutches, which may be seen around 
many homes. Clubs not only foster rabbit production but 


supply useful information regarding management to those 
vJio are beginners in ibis home meat-production project. 

Americans eat rabbits, too. Ordinarily don Leslie rab- 
bit meat sells at a very satisfactory price to those engaged 
in the business of supplying it; but following the First 
World War, in the United Slates the meat became very 
cheap because thousands and thousands of city people, 
while prices were high and incut scarce, went into tEic 
business of raising rabbits in the back yard. 

Again Americans arc going into the rabbit business, 
breeders report a very targe increase in sales to city 
dwellers who, in the present emergency period, expect to 
grow a part of i heir meat supply at home, 

California leads in r abb it product' bn, but some oi the 
states in the East are not fur behind. The Federal 
government maintains a Rabbit Experiment Station at 
Fontana, Calif. Workers at this station a few years ago 


made a survey of consumption in the Los Angeles area. 
They estimated, on the basts of this study, that this region 
consumed about 1,600,000 SR of rabbit meal annually. 
Much of this meat is produced in the locality. There are 
rabbit butchers who send trucks on regular routes to 
collect rabbi Is from producers; the rabbits arc brought 
into the city, dressed, packed in attractive boxes, and .sold 


in retail food stores, but local supply does not keep pace 
with demand. California imports from 200 to 250 ions 
of rabbit meat annually. 

Adivmtagct of Rabbits Jot A feat RretUtctinn 

Fecundity is the secret of rabbit popularity to a very 
great degree; on the basis of this characteristic we have 
developed the expression multiplying like rabbits. In one 
year a good breeding doc may be expected to produce 
four litters. In each of these there may be six or eight 
rabbits. If we take the smaller number— yud often there 
are more than eight, in a litter —a doc may be expected to 
produce: 24 young rabbits each year. II each of these rab- 
bits grew to the size desirable for fryers (again we are 
counting ottr chickens before hatching and dressing 
them) anti weighed 4 5b- T this would mean that one doe 
would supply 96 lb, of live rabbit each year. 

But since 50 per cent of this weight would be lost in 
dressing, we would have only 4& lb. of meat to put into the 
refrigerator or frying pan or broiler. If tins meat were 
worth only 30 Cents per pound, which is very cheap 
indeed at the ceiling price levels early in 1943, the total 
quantity of meat produced by one doc would be worth 
815 each year. 

Again doing some more or less theoretical figuring, 
this meat in costs of feed consumed would have been 
produced at an expenditure of 85 or more than 89 on 
the basis of feed prices in 1940, (Of course, we are inter- 
ested in meat, not profits; ours is not a commercial 
enterprise; v/e do not expect to operate on a profit-mak- 
ing basis. But we do need to visualize the outlay and the 
possible return in the product-meat.) 

The University of California, in the publication Jlabbii 
Raisings says: 

The annual feed con fur a rabbi i has been estimated at S3,5£- to 
S >.75. an:? the rc-H of feed Ur OrtC doe and tier yearly increase of 
young at J5 to .'"'I hi the state as a wlrfjJc, 35 tieiiitf n reasonable 
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figure. TIils i Deludes the cost af feed uruJI the young it re about 2 
months old. (Frying rabbits should wei gh l>a to A lb, when weaned 
and ready for market at 2 nlDDllit of age.) 

Aeeordiug to the cimcrpri&e-eUirieAcy studies conducted by die 
Agricultural Extension Service, rabbits require a greater investment 
for each dollar gross incoi tie than poultry. As compared with poultry, 
rabbits require a smaller percentage of tin- total investment in land, 
about (he same jn buildings, but cnOrc i cs sEOult. On Eiie b:sris uf die 
returns of many persons engaged in rabbit raising, n may be assumed 
dial a net return of £2 to $3 tuny be expected from every doc. 

These figures arc given on the basis of a long period of 
years but when feed prices were lower than they arc at 
wartime levels. Meat, at the time the study was made, was 
not so high as it became later. The University of Cali- 
fornia is trying to point out that the growing of rabbits is 
not a get-rich-quiek scheme . In fact, the pay earned by a 
rabbit producer is about 10 or 15 cents an hour. 

It costs incite lo buy breeding stock to begin rabbit 
production than it costs to buy chickens. About the same 
expenditure is required for equipment, although a doe 
and her offspring may be kept in a box no larger than 
two orange crates. Feed costs art- not very different: 

Rabbits may be more interesting to keep tEtan chickens, 
but tiiis is a matter of personal opinion. Chickens have 
one or two decided advantages. They may be bought in 
any community. The feed they require is sold every- 
where — even in most grocery stores. When trouble comes, 
as it will to all animal producers, there will be among die 
people living near by dozens who know how to take care 
of chickens for each one who knows anything about 
rabbits- 

The hours of work involved in the two enterprises are 
about the same; if there ls any difference, it is in favor of 
the rabbits. Chickens produce two products for home 
use, rabbits but one. Pigeons compare favorably with 
rabbits and chickens from all points of view. Perhaps the 
family preference in meat will be the deciding factor in 
making a choice. 

Launching upon rabbit production involves several 
decisions. One of them is the breed to choose and the 
method of getting started. 

Rabbits arc kept fur meat, fur, wool, hatters 1 pelts, 
show, and a variety of other reasons, There are 51 
breeds of rabbits. Consequently, one must give some 
thong lu to the selection of a breed to keep in die back 
yard. At the moment, we are concerned only with rab- 
bits for meat. While a great number of breeds will serve 
this purpose, the following are among the most popular 
meat breeds: 


Brftd 

Standard weight, 
Ln ]jou ruin 


Buck 

Doe 

tkJgLxn hare 

* 

a 

CLlucJiiLLlj {Aju-Ctfsciui C J_ ii i li [ il 1 ! -■ Gj ant 
and r , 

to 

u 

Fleinial] Giant (Stcd gray* Li e lit ^ray, 
LjLact, Titwn, jjanely gray, white, blue 
and R.t x ) 

u 

15 

Mew Zealand (Red and white) , ...... 

10 

11 


' ! lie wold w.r lii t lie above tabic has to do with the coat* 
in which the guard E lairs (long hairs that normally stand 
out) are eitEicr shorter than die underfur or entirely 
absent. This is a matter of little concern to the individual 
interested in the production of meat for use at home. 

It goes almost without saying liiat the beginner inter- 
ested in the prod uc don of meat will buy one breed. It 
makes very little difference what that breed i$ s so long as 
the stock is healthy* in good condition in every respect, 
and prolific f 

Convenience in purchasing may be the most important 
factor. If breeding sLock can be purchased in. the com- 
munity, tins is desirable; breed is a secondary considera- 
tion. In the breeding or raising of ah kinds of slock it 
usually pays to select the breed most popular in the com- 
munity or the state. This makes it possible to boy or 
exchange male and female animals with one’s neighbors, 
or to buy them within a convenient shipping distance. 
White breeds seem to be most popular. This is due not 
alone to appearance* but because the skins, in case one 
wishes to sell them, seem to bring a higher price. 

The beginner may start with young rabbits just 
weaned, or with mature animals- Young rabbits have an 
advantage* if one has had no experience. During the 
time that they are reaching maturity the owner will learn 
something about their habits that will be useful. 

Naturally, one will wish to begin on a small scale. 
Rabbits multiply so rapidly that the enterprise may be 
expanded in a short time, if one wishes to increase the 
scope of the enterprise. Perhaps it is desirable to buy one 
buck (male) and two does (females), A larger number of 
docs may be purchased; only one buck will be required 
for each 1 0 does. 

Doubtless there is a breeder in your locality from whom 
stock may be purchased, Tf not, the poultry department 
of your State College of agriculture can supply a list of 
breeders. Such information may be secured from die 
American Rabbit breeders 3 Association, 7403 Normal 
Avenue, Clrkago* or from the United Rabbit Experi- 
ment Station, Fontana, Calif, If necessary, rabbits for 
breeding stock may be shipped long distances by express. 
Costs arc less important than getting vigorous, young, 
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well-bred auimaLs. When purchases arc made from a 
breeder with a good reputation and a background of 
experience, the animals will be fully guaranteed as being 
good breeders or producers and free from disease. It 
should be stipulated in making purchases that utility is 
the primary consideration- — not fancy points that interest 
only those who show rabbits as a hobby. It is desirable, if 
possible, to buy from an individual or a concern engaged 
in the business of producing and selling rabbits for meat. 

Houses fur Rabbits 

Rabbits do not share community accommodations, as 
is the case with chickens. Nor do the sexes, in maturity, 
occupy a common apartment, as is the custom with pi- 
geons. Each mother and fa titer rabbit has a one-room 
domicile. A one-room rabid t house is called a hutch. A 



col lection of hutches is spoken of as a rabbi try* It makes 
little difference what sort of house a rabbit has, as far as 
the form, is concerned. Only the space available is 
significant. 

Hutches should belli Jt. deep, 2 ft. high, and 3 ft. long for 
the email breeds; A ft , long fur the medium b reeds; and G ft. 
long for the giant breeds. 

Of course, rabbits should be protected from strong 
winds, cold weather, and rain, ft is possible, however, in 
the wanner sections of the country and in the summer 
months that they may get too hot, since they have very- 
thick Fur coals. For this reason hutches are often placed 


under the shade of trees or on the cool side of a larger 
building. In the South, only a roof is needed; the sides 
of the hutch may be made of wire netting. The hutch 
may be placed inside a shed or building, but sunlight 
is desirable. Il promotes better health and sanitation. 

For one buck and two or tliree docs— all that most 
families would require — -small boxes of the size needed 
will serve quite welh There is no necessity for incurring 
more: expense than Lhc enterprise warrants, especially at a 
time when building materials, including nails and metals, 
are difficult; to secure. Old boxes that will suffice may be 
picked up at retail stores. 

All-metal hutches are recommended. But unless used 
hutches of this type can be bought, it is out of the ques- 
tion, when metal is oil priority, to plan for the construc- 
tion of an all-metal rabbitry. Metal is desirable because 
rabbits tend to eat other materials with which they are 
confined* 

For as many as four or six hutches, especially if avail- 
able space is limited, it is customary to build in tiers — 
say, two hutches high and two wide, for four rabbits; two 
wide and three high, for six. Any desired arrangement 
may be made, but such an arrangement is convenient. It 
occupies a ground space only about 3 by S ft. for the 
smaller rabbits and 3 by M ft. for the giant breeds, be- 
tween the hutches, a V-shapcd opening in front, provides 
a place for inserting hay without opening the doors of the 
pens. Also, provision may be made for inserting the feed 
on trays that operate just like drawers in a dresser, 
except, of course, that the top of each is open. These, 
however, are not necessary; parts filled with feed may be 
put. into the pens through the screen doors at the front of 
the ha tcii. 

A 4- to 6-compartment tier-type rabbitry will cost from 
j>20 to £30, depending upon prices for materials and 
labor. The following materials will be required for a 
double-deck, 4-coinpartrnenL unit. 

Lumber: 

2 pieces, J X by by 2$ ill. — Cor front cnriicr posts. (If legs ore 
desired, (lit pieces iboultl be 50 in, long.) 

2 pieces, K by by 2') in.— for door jams, 

2 pieces, Yi by 2 by 2 C ) in. — for manner front. 

2 pieces, H by 0 by 2 by 7 hi. — for triangular manger front. 

f piece, H by 5 % by 7 in.— for manger front. 

I piece, % by 2 % by '}}?£ in, -'-for manger front. 

? pieces, lift by l*i by 21 in.— for rear corner posts, (If kgs are 
desired, [tie pieces should be 53 m. long.) 

1 piece, Yi by 5^* by 21 ill, — for monger rear, 

1 piece, by 2Yi in. by 7 It, fi In,— for top front, 

1 piece, % by 5^ in. by 7 ft, £ in.- — for top rear, 

3 pieces, by in. by 7 ft. £ in. — for bottom, 

2 pieces, by by by 34 in. — for top ends. 

2 pieces, H by 3^ by 34 in,— far bottom ends. 

2 pieces, M by 2f-i by 17 in.— far crock supports. 

2 pieces, Y by 4}£ by J t Id, by 31^ in.— far manger top. 
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3 piece, H bp \ by* 32^ m, — for jn.nigcr 3jot tom, 

f piece, ^ by 4?-£ fjy 32 in. — for feed-lruiigh track, 

4 pieces ?{ by 1|£ by 23 in— for vertical doors, 

4 pieces, ¥\ by by 20 in. — for horizontal doors. 

2 pieces, I by U-j by 4 in.* — for duor-latdi blt^ks. 

Galvanized iron: 

2 pieces, 24 l|^ by JO in,* for fecd-irongli guards. 

2 pieces, 26 gage, 36 in. by 3 ft.— for roof. 

M Lice ban eons: 

1 piece, ^-in.-mesE], IT-giige galvanized hardware cIoeIi, 3(J in, 
by 8 ft. — for floor. 

f piece, ^-in.’inejh, 16-gage poultry netting, 24 by 36 in,— fbr 

in ,vnger, 

1 piece, l-in.-mesli, IH-gage poultry iacEE.iji£, 24 En. by 8 ft.-- --for 
front and floors. 

1 piece, bin. -mesh, l&-gagc poultry netting, t-B in, by 14 ft, — for 
back and cods. 

4 binges. 

2 door latches. 

Fottrpcnny bos nails-— for frost E, rear, and roof. 

Eightpcnuy bo^ nails — fox' posESj ends, and bottom, 

Foul try-net Ling Staples. 

A nest inns L be provided for each doc. An empty nail 
keg will serve the purpose, if holes are bored in. the dosed 
end for ventilation* and the open end is partially dosed 
with a board, which* incidentally, will help to hold the 
keg in place. Boxes, 12 by l<> in. may be built to serve as 
nests, These boxes may be closed on all sides except for 
an opening 0 by h in. in one of the upper corners on the 
front. Metal strips on the corners will keep the doe from 
eating the nest. 

Self-feeders of the desired size* like those built for pigs 
or pigeons or chickens* may be constructed; but they arc 
hardly worth while in tire opinion of most producers of 
meat for home use. 

Rearing |>v[>s may be useful for young weaned rabbits. 
These arc wire-covered frames about 2 ft, high and as 
Jarge as one wishes to make them. Young rabbits in such 
pens get sunshine and also green feed. The pen may be 
moved about in the yard. 

Simplicity should be the keynote for the beginner. 
Circumstances may be such that he will not wish to carry 
on die project except for a short lime; or experience will 
bring a better basis for determining the equipment most 
desirable,. 

/heeding the Doe 

Dues should be mated young* It is best to breed them 
first about the time they reach maturity. If mating is 
delayed, it is sometimes difficult to get the females bred* 
and this defeats the purpose of the whole undertaking. 

Age for breeding will be determined by the individual 
rabbit and by the kind or breed- The smaller breeds 
mature earlier than the larger ones. On the average, the 
smaller breeds are ready for mating at 5 or 6 months; 
tin: larger ones* however, may not reach the proper stage 


of maturity until attaining die age of 9 or 12 months. 
Docs indicate readiness for mating by restlessness. The 
doe is always taken to the hutch of the buck for breeding, 

END BOARDS 



END SlOE 



Nest Ijuk fr>r r-abbilS. {Fqtouis' iinUtLtn 1736 ) 

In rabbits the gestation period is 31 or 32 days — that is* 
the young should be born about 1 month after t he doe Iras 
been served. The process of bearing young in rabbits is 
spoken of as kindling ^ The due may not “catch” from the 
first service. To make sure that a doc is pregnant* she 
may be returned to the hutch of the buck several days 
following her former visit, and again on the eighteenth 
day, When females are about to kindle, they will “pull 
fur” to make a nest. 

Young rabbits are weaned at about the age of 2 months* 
After the litter is weaned* the doe is bred again. If tins 
schedule is followed* four litters may be produced each 
year. But for such production, the does must be kept in 
good physical condition* If on weaning a litter the doe is 
thin and not in vigorous physical condition, breeding may 
be delayed until she has been given a period of physical 
conditioning, Rabbits must never be allowed to get too 
fat. Animals that arc fat are sluggish; they never breed 
well. But a female gaining in weight; is much more likely 
to HH catch” with the first service than one that is thin and 
emaciated or losing in weight. 

Rabbits should not be inbred o vet 1 a long period of gen- 
erations; that is, production hues should not over a long 
period of time be confined to one family. It is advisable 
for the person producing rabbits to get a new buck 
occasionally — not closely related to the does* Too much 
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inbreeding reduces vigor and vitality. Animals that arc 
j io c fertile and prolific should be discarded. 

Docs should not be dislurbcdjust before kindling. The 
prospective mother should be supplied with plenty of 
fresh water and straw or some nesting material. Just 
before bearing young, (lie mother will make a nest and 
line it with fur from her own body. 

The young are bom naked and with their eyes dosed. 
Incidentally, this is die distinguishing characteristic 
between tire true rabbit and the hart. In the latter, the 
young are born with some covering and with their eyes 
open. New-born rabbits may get too hot. Often the 
mother may wrap them with such a covering of fur that 
infant mortality will follow unless some of the fur is 
removed. The season of (he year and the temperature 
will serve as a guide to the owner as to whether some of 
the fur should be removed from the nest. 

Rabbits usually have eight nipples; some, including the 
Belgian hares, may have six. Each young rabbit should 
have a nipple of his own. Should the litter contain loo 
many rabbits, the number must be reduced. A litter of six 
will usually weigh as much at 2 months of age as a litter 
of eight. Well-fed rabbits grow rapidly. White New Zea- 
land rabbits, for example, should reach a weight of 4 lb. 
sn 56 days. Rapid growth is always desirable; it improves 
the quality of the meat and reduces feeding costs. 

Feeding Rabbits 
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Rabbits must have feeds of good quality. Moldy, dusty . 
or mildewed feeds will produce digestive troubles. Unless 
good health is maintained through good feed and proper 
sanitation, disease will destroy the enterprise. 

To supply all required nutrients, a variety of feeds must 
be used in the ration. Variety stimulates consumption 
and leads to rapid growth. 

Feeds for rabbits may be classified under four heads: 
TOiigftQgfy concentrates j j m slt i and water. It seems absurd, but 
every principle that applies to feeding a cow may be 
followed in feeding a rabbit. The only difference is the 
quantity involved. 

The term roughage includes all coarse feeds, such as liny 
and grass. This is the natural feed oj a rabbit . It must be 
supplied in abundance. 

Legume hays are recommended. A legume, you know, 
U a plant that gathers nitrogen from the ah’ and stores it in 
little nodules on the roots. Such plants not only improve 
the soil on which they grow, but are more nutritious 
feeds than arc other classes of plants. 

Alfalfa is the best luiy for rabbits in the opinion of must 
owners. Other legume hays may be used including clover, 
lespedeza, sweet clover, eowpra, vetch, kudVu, soybean, 
and peanut The kind of legume bay is not $o important 


SECTION 

liEirrti nest for rabbits, (JtenApS Buttttm 17:50.) 

as the quality. The best hay has many leaves and small 
stems. It is bright green in color, not dark brown. Green 
hay contains vitamins; brawn buy has lost not only its 
vitamin content but other nutrients. 

Hay may be bought in bales. I bis is a convenient form 
for list-: anti storage. For feeding rabbits the bay should be 
cut. into pieces not more than 3 or A in. long. Unless ibis is 
done, much of it will be wasted. A rabbit will pull a long 
piece of hay out of the manger, cat a bit, and discard the 
greater part for another fresh piece from the manger. 
Some method of cutting the hay may be developed that 
will not require much time. If only two or three rabbits 
are to be fed, it may be cut with pruning shears. Com- 
mercial producers have large knives, something like 
crosscut saws, with which they cut the baled hay* It can 
be chopped with a hatchet, or cut with a saw. 

Rabbits should have hay available at all times* 

Green crops are included in the classification os rough- 
age, These are of two kinds; leafy plants and roots. 
Leafy plants include grass, weeds, cabbage, lettuce, gar- 
den waste, and other such things. Rabbits like suen iced. 
They also like such mot crops as carrots, sweet potatoes, 
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turnips, and mangels. 

While it is impossible for rabbits to get too much hay, 
one should use care in feeding green crops. If they arc 
added to the ration in too large quantities digestive 
disorders will result. A very little, green feed should be 
given the first time it is introduced in the ration. The 
quantity may be increased a little at a time. But since 
such feeds are readily available during the summer and 
fall, they should be used as far as it is possible to do so. 

( lonceut rates are of two kinds: cereal grains and protein 
supplements. In the diet of a human being these are bread 
and meat. The grains are starchy, carbohydrate feeds; in 
these arc energy feeds. The pro Lei n, or tissue-building 
mated ah is supplied by the so-called ^supplements,” 
More grains than protein supplements arc required. The 
grains are quite common; they arc grown extensively 
everywhere. For the most pnrL, they arc fed whole; rab- 
bits do not thdvc on finely ground feeds, as do chickens. 
Corn, when fed to rabbits, should be ground; otherwise, 
die rabbits will eat only the germ and discard the greater 
portion of the kernel. 

Protein supplements are fed in the form of pellets or 
pills;. Rabbits like to chew these feeds. 

The Department of Agriculture recommends the fol- 
io wing mixtures of concentrates: 

For Dry Dors, 1 1 k.jid Bucks, and Developing Rabbits 

JlffXtriTt I 

2 parts whole oais 

1 part whole wheat 

1 part whole-gfRin sorghum or hurley 

t part pea-size soybean or linseed ci’ke, or pelleted soybean, pea- 
nut, sesame, or Linseed meal 

AlLltHTf 2 

2 parts whole oats 

2 |>nr La whole wheat 

3 pnrt pea-sij-e soybean or linseed eake, or |H?UelCtl suyticnn, pea- 
nut, sesame, or linseed meal 

Mixture 3 

2 parts whole-grain sorghum iseecl 

2 parts iv holt: barky 

1 part pea -size soybean or linseed cake, or pelleted soybean, peanut, 
sesame, or linseed meal 

Mixture 4 

parts rolled ORIS 

1 Yi parts rolled wheat or bai Sty 

1 part corn meal 

j part soybean, peanut, sesame, or linseed meal 

For Does ami Litters 
l\UxlUl£ 5 

?. parts whole oats 

1 part whole wheat 

1 part whole-grain sorghum c?r bsrley 

2 pans pea-size soybean or Linseed cakes, or pelleted, soytrcam 
peanut, sesame, or linseed meal 


Mixture 6 

part w'IluIc o;j!.s 
part whole wheat 

part pea-size soybean or linseed cake, or pelleted Ktiybcjin, pea- 
nut, sesame, or linked meal 

Mixlart 7 

1 part whok-graiti sorghum seed 

1 part whole: bai ley 

1 part [K. i a-size soybean or linseed cake, or pelleted soybean, pea- 
nut, sesame, f>r linseed meal 

Afixt utf tl 

1 pgrf rolled oats 

1 part rolled wheat or barley 

1 part corn mea! 

l^ti parts soy beai], peanut, sesame, or linseed meal 

A study of these mixtures will reveal that three funda- 
mental principles have been followed: 

1. Every concentrate includes two or more grains or 
cereals. 

2. Every concentrate Includes one protein supplement. 

3. The protein supplement is increased in the ration, of 
does with young, 

if these principles arc followed, satisfactory results may 
be obtained. The ingredients may be purchased at any 
feed store; they may be mixed at home or at the feed 
store, as one prefers. 

Bread and table scraps — other than fat meat— may be 
fed. This will cut feed costs. 

Water must be supplied so that it is available at all 
times. A crock .is used as a water container— a flat- bot- 
tomed crock. A doe and her litter will drank a gallon of 
water during a summer day. 

Salt is essential. H is best supplied by placing a piece 
of block ssiIl in the hutch. 

Rabbi is should be fed morning and night, at the same 
hours each day. They cat more at night than during the 
day. 

Young rabbits should be left with the doc. In the 
proper time, they will be weaned. The milk supply will 
decrease, and the young rabbits will learn to eat the feed 
j hi t in the manger and feed troughs. 

Rabbits should not bo handled any more than is 
absolutely necessary. 

To aid in promoting hcaltEi and preventing disease 
cigid rules of sanitation must be practiced. Manure* 
soiled bedding, and discarded feed should be removed 
from lEie hutch daily. Feed troughs and water crocks 
must be kept clean. This equipment should be washed 
often ill hoi water with soap— then rinsed and placed 
in the sun to dry. Sunshine destroys disease germs. 
Nests should bo cleaned before being used a second 
time. Occasionally* the hutches must be cleaned (re- 
moving the rabbits) and disinfected with a coal-tar 
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product. Be sure that they arc dry before the rabbits are 
replaced- 

Samtaiy measures and good feed will tend to keep 
down disease. But if a rabbit becomes sick it should be 
put olf in a box or hutch apart from the herd. If it docs 
no I get well, it should be let lied. 

Dressing and Serving 

Dressing rabbits is a simple task. If Lhe skin is broken 
on the back near tEic shoulder sei tit eh. one’s fingers may be 
inserted, the skin may be peeled of! easily. Then, if the 
membrane on the front is cut from one end to the other, 
the waste can be removed and the carcass left clean. 
(We are assuming that persons raising rabbi Is for meat 
are not interested in the pelt.) 

Most rabbits marketed or used at 8 Lo 10 weeks of age 
are sold as Jij-ws or broilers. Older rabbits may be served 
in fricassees, casserole dishes, pic, and other ways com- 
parable to those used for older fowls and the less tender 
cuts of meat. 

In color, flavor, and taste domestic rabbits arc superior 
to the wild coUontaih All the meat Es whi le. In food value, 
it is about like chicken. It is a good source of protein. 

The Bureau of Home Economics gives the following 
recipes for die cooking and serving of domestic, hutch- 
raised rabbits: 


Brcm-Lld Rabbit 

Select a young rabbit, After dressing* wipe the meal with a clean, 
damp cloth, and rub with sail, pepper, and flour. Lay the rabbit 
whole, buck down, yn a rack hi an uncovered roaming pan, ;md place 
generous pieces of butter or utlid' fiH In the hulluw places, but dy nut, 
add water. Cook in a moderate oven {35QT'.) fur 40 10 50 min., Or 
until tender. Turn the rabbi L over, baste with the pan dripping and 
place under the flame of tbe broiling oven ty brown. Cut Ento pieces 
fur serving, place on a hot platter, and pour on line drippings misted 
with finely chopped pandry; 

Friku RAiEK-rr 

Wipe with damp cloth and cut into pieces for serving. Beat one 
tgg yolk, add Lj cup of milk and teaspoon salt, and at i r into }£ 
CUD flour ty make a smooth batter. In a heavy skillet, beat 4 lable- 
spOEjm of fat until very Slot, SO U will set batter quickly, Dip a piece 
uf rabbit into baticr elheI drop into Lise hot fat. As soon as browned, 
reduce heat and took at moderate temperature for 25 to 30 min., or 
until the meat is tender. Serve cm hot platter and garnish with 
parsley. 

Tor each cup of gravy desired, use 2 tablespoons of pan drippings, 
and 1 !bj tablespoons of Hour, blend fill and flour 111 skillet, add l gyp 
of milk, and sdr until thickened. Add chopped paisley, salt, and 
pepper to season. 

Ra n a it ¥.n Gass r. role 

Wipe the rabbit meat with a damn cloth, cut into pieces for serving, 
sprinkle with salt and pepper, and roll in fluur. Brown lightly in hot 
filt in a sjiiJLel, transfer to it casserole, add some of lhe fat from the 
skillet and M cop of hot ivater. Cover and c<mk in a moderate oven 


(3 HOT.) for lj£ to 2 hours,, or until tRc meaL is Lender. Remove the 
mrat, and thicket! ihe gravy slightly. To each Cup of liquid elIJow 
E lableSpOcui of flour, mix willl a few tablespoons of cold water, add 
ty flic meat diippmgs. Return to the ovtOj and H Lir occasionally until 
thickened. Season will! salt Mild pcp|5er and finely chopped parsley,, 
replace the meat, ai]d when thoroughly hot serve in the casserole. 


Smothered Rabbit 

Wipe the rabbit meat with a damp cloth, and cut into pieces for 
serving. Jf the rabbit is Hot young and tender, barely cover wjilj hot 
Water, and .simmer for about cmc hour in .1 partly covered ketde. 
Transfer the meat to a shallow baking dish, and cover with a sauce 
made of I cup of the broth and I cup of milk thickened wjfls 4 table- 
spoons of butter or other fat blended with Z ta blespEjyng. flour, and 
salt and pepper tu s^nson. Bake in a moderate oven (350^1',} for 
about l A hour; or until the moat La tender, and serve in a baking dish. 

Young rabbit to be Couked in this way needs no parboiling, but 
may be put directly into eIic baking dish, covered with 2 cups of the 
thin sauce nude with milk, .and baked until tender. 


Rabbit Pie 


I rabbit 

teaspoon sail 
I onion, chopped 
I gneeil pepper, cliopftrd 
} % cup chopped parsley 


3 tablespoons butter or other fat 

Flour 

D.tsh of tubasco sauce 
Pastry 


After wiping flic meal with a damp cloth, cut into two or three 
pieces. Place in a kettle, barely cover with Ejot Water, add [he salt, 
partly cover the kettle a] id simmer until lender* or about to 2 
hours for a mature rabbit. Drain and measure [he hryth, and remove 
rbe meat from the bones in large pieces. Look the onion, green pep- 
per* arid parsley for a few mi Ernies in the fat in a skillet and stir 
Jerque mly. For each cup uf broth measure 1>£ tablespoons of flour 
and mis well with tlte fat and seasonings. Add the broth and stir 
until thickened, Add more salt if needed and a dash of tybasco sauce. 
Mix ’.veil with the rabbit EneaL and poor Eitto a baking dish. Cover 
with pastry mid bake in a moderate oven (3 SOT.) until the crust is 
golden brown. 

Rabbit a La kino 


9 rabbit, or 3 cum diced cooked 2 egg yolks 


meat 

2 cups crcai n 
4 lablespoonH butter 
2 tablespoons flour 
1 green pepjtcr, chopped 
1 !b, mushrooms, cut in pieces 


1 teaspoon minced onion 
1 tablespoon Ic Eiion juSec 
Paprika 
Salt 

H cup cficppcd ptiuicntus 


A rabbi I past the broiling stud frying age can l>c used to excellent 
advantage in this way. Wipe [he dressed rabbit with a damp cloth, 
place on a rack hi a kettle, add j£ teaspoon salt, barely cover w-Eth 
hot wafer, partly cover (Eie ketlle, and simmer for 1 Tj 10 2 hr., or 
until the meat is tender. Let cool in the broth, then drain, remove the 
meat from the bones, and cos into even pieces. 

Heat fhc cream so a double boiler. Blend tilt flour with 2 table- 
spoons uf the butter, and stir into the cream until thickened. Melt 
[he remaining butler in a skillet, add Lhc green pepper and mush- 
ruuiEiSj and cook for a few mimiLcs over low bent. Beat the egg yolks, 
stir a small quantity of the thickened cream into them, and add (o 
the rest uf the sauce. Also add the mushrooms, green pepper, onion, 
a i id lemon juice, with paprika and salt tu la sic , add the diced rabbit 



THE SURVIVOR Vol. 5 2 1 

hikE pimicnio. When ihtr mixture Es hcatctl thoroughly, serve t n paily 
sFiefla or on crisp toast. 

Sources oj Information 

Persons engaging in rabbit production will wish to 
scant information as the enterprise progresses; After a 
little experience, literature will become more Interesting; 
also, it will prove to he an aid in time of trouble. 

The U. S. Department of Agriculture maintains a 
Rabbit Experiment Station at Fontana, Calif. Here, on 
the site of a 5 -acre orange grave, about 4,000 rabbits are 
produced each year. This station publishes literature 
dealing with the industry, ft supplies information on 
request* Officials in charge will be glad to answer indi- 
vidual inquiries. 

The U. S. Department of Agriculture, Washington, 
has published several bulletins of interest, including the 
following: “Rabbit Production” {Farmer? Bulletin 1730) ; 
"Rabbit Parasites and Diseases 1 ’ (Farmers* Bulletin 1508); 
“Rabbit Recipes” {Leaflet 66). 

Several periodicals arc devoted entirely or in part to 
rabbit production; among them the following are sug- 
gested: American Rabbit Journal (Warren ton. Mo,), Small 
Stock Magazine (Lamonj, Iowa), Western Rabbit World 
(Van Nuys, Calif-). 

Any inquiry about rabbits, Including breeders from 
whom slock may be purchased, may be directed to 
American Rabbit and Cavy Breeders’ Association, A. 
WeygEmdt, See,, 7408 Normal Avenue, Chicago, 111. 
Also, this association has available a book of interest to 
breeders of fine stock called the “Guide book and Stand- 
ard lor Rabbits and Cavies.” A cavy, by the way, may 
be any one of a number of l.i (do animals— the guinea [jig, 
for example? 

Several slate agricultural colleges and experiment 
stations have published bulletins dealing with rabbits. 
These institutions will usua Hy respond to an earnest 
request and send a copy of the publication desired with- 
out cost. Among those dealing with rabbits that are very 
good indeed are the following; “Rabbit Raising,” 
Circular 9, University of California, Berkeley; “Care of 
Rabbits/’ Cornell Extension Bulletin, Cornell University, 
Ithaca, N. Y.; “Domestic Rabbit Raising in Florida,” 
Bulletin 6, Department of Agriculture, Tallahassee, Fla.; 
“Nutritional Requirements of Rabbits,” Bulletin 21 C J, 
Experiment Station, Columbia, Mo. 

A number of books about rabbits have been published, 
including “The Rabbit Book,” by F. L, Washburn (j. 11. 
Lippi ncotL Company, Philadelphia); “Rabbits foi Food 
anti Fur” by Frank G. Ashbrook (Orange Judd Publish- 
ing Co., Inc,, New York); “Genetics of Domestic 
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Rabbits” (Harvard University Press, Cambridge, Mass,). 

A CHICKEN IN EVERY FRYING PAN 

VICTORY HAHN Y AH h, Lli 

Uau] W. ChjLprtinn 

Meal, which is the backbone of army rations, is the 
main dish in any satisfying lunch or dinner, if you have 
meat, you can have gravy. And if you have gravy and 
bread, or gravy and potatoes- — along with meal — you 
have a goud meal. No other food satisfies hunger so well 
as meat. Of course, nutritionists would frown upon such a 
diet; they would insist, among other things, on adding 
green or yellow vegetables. But few nutritionists have 
ever been very hungry. 

Meat Is scarce. It was the fust basic food wc were 
asked to share. Supplies will decrease as long as the war 
continues, and perhaps for several years after hostilities 
cease. Thera are no more meat animals on American 
farms today than there were 25 years ago, and yet during 
the past quarter of a century our population has increased 
.'id per cent. With the money our people now have to 
spend, t lie re is not enough meat to supply civilian de- 
mands, even if there were no war. But, in addition to 
abnormal needs on the home front, tons of this essential 
food must be sent overseas. Meat is essential to the 
prosecution of war; it is the foci of fighting men. 

To supply the requirements of our armed iurccs and 
our allies, soon after the war started Federal officials 
instructed meat packers to hold one- four Lh the nation’s 
total supply to fill government orders. Some authorities 
believe that within a short time these demands will make 
it necessary to withhold from civilian markets one- half the 
available supply. 

When Lhis shortage strikes with full force, what shall wc 
do for meat? The answer h that millions of American 
people in towns and cities can, if they wish, produce a 
goodly proportion of their own meat. Of course, nor 
many can keep a beef steer. And hogs are very offensive 
— lo the neighbors. But of the 2*) million families living 
in the United .States, perhaps 15 million can grow chick- 
ens in the back yard. The techniques arc amazingly 
simple, and most of us like chicken. 

You may recall that Herbert Hoover once rati for 
president on the slogan, A chicken in etxrjtpoi. It was a good 
slogan; the voters just did not believe that lie could do it. 
Even today, under the stress of war, wc cannot put a 
juicy lien, an oversized capon, or a young and tender 
muster in every master. But wc can put a fryer in every 
pan — once or twice a week. 




Ideal 'Town or City Enterprises 
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Chickem arc; kept for two products- -a neat anti eggs. 
Tilt projects or enterprises through which these products 
arc produced may have I! I tic or no relationship with each 
oilier. A family may engage in the production of young 
chickens for meat without becoming engaged in egg 
production at all. A Hock of laying hens kept for egg 
production will, incidentally, supply some meal for the 
table as noniuyns arc culled or ns the older birds from 
year to year are replaced whip young pullets, hut the 
enterprises arc quite separate and distinct. At the mo- 
ment, let us concentrate upon the production of young 
chickens for meat 

There A no other meat-production enterprise in which town and 
aty people may engage that is so desirable or appealing as the 
miring of broilers or Jrytrs. 

The great advantage dint this enterprise has as com- 
pared with ail others is the short period of Lime required 
to get in and out of the business, with one year’s meat 
supply as the return for one’s labor and investment* 

A chicken weighing 1 Vi or 2 lb- may be produced in 
less than 12 weeks. It is possible for a town or city family 
to start a broiler project any month in the year, remain in 
the poultry business for 3 months, and then quit and 
forget about ihe whole thing for the other 9 months in the 
year — except-, of course, as the chickens may be served 
from time to time. Such a plan contemplates killing, 
dress Eng, and storing all the fryers and broilers when they 
attain the desired weight. Of course, carrying out such a 
program involves the use of some storage facilities lor (be 
dressed poultry, winch will be discussed late r; just now, 
however, we wish to concentrate upon the job of produc- 
ing meat for home use. 

City families may produce their own meat by keeping 
pigeons or rabbits. Both enterprises lend themselves 
ideally to si city buck yard, but both involve a year- 
round production job, A pig will supply a goodly portion 
ol the family’s meat requirements and may be led largely 
on tabic $c raps. Also, a pig may be bought when 3 months 
old, kept for 3, 5, or 7 months and butchered. This is an 
ideal project in many respects, but it has one disadvan- 
tage — hogs are not always welcome residents of congested 
areas. On the other hand, chickens are seldom offensive 
Jo one’s neighbors. 

By building In the back yard, a small brooder, which 
will occupy very Iklle space, 3 jU lb. of thickens — or any 
quantity desired — may be produced easily. Also, city 
families that move to the country during the summer 
montlts may produce their chickens while on vacation 
and take the dressed poultry back to l he city for storage. 

Producing young e hie kens for meat hiss; other advan- 
tages, Hatcheries and feed stores arc so w kid y distributed 
that baby chicks and feed may be obtained in every com- 
munity. Information concerning the growing of chicks is 


universal; a much smaller number of people have had 
experience in die production of rabbits and pigeons. 

Another distinct advantage of the broiler business is 
that one may make it a continuous process; that is, as 
soon as one brood of chicks lias been raised ami con- 
sumed, another may be started. The project or enterprise 
may be repeated as many as tliree or four times each 
year. Such a plan makes it possible to serve home-grown 
fried or broiled chicken every month in the year. 

Now for some production details! 

When may the enterprise be started? A broiler project 
may be started at any time. It makes very liLLlc difference 
when one star is. There isn’t a month in the year unfavor- 
able for launching a baby-chick project. Of course, if one 
has a very small lot and neighbors close by, it may be best 
to avoid the hot months of summer, as a slight odor will 
develop in spite of one’s best efforts to observe all sani- 
tary precautions* However, if a little discarded crankcase 
oil is sprinkled on (be brooder floor, tint will help. Also, 
acid phosphate (a commercial fertilizer) may be placed 
on the floor anil, when removed with die droppings, will 
make a very rich source of plant food for the garden. 

How docs one get started? There is only one practical 
way — to buy day -old baby chicks from a commercial 
hatchery. Hatcheries are widely distributed, as one will 
learn by consulting the classified section of the telephone 
directory. 

And in buying chicks from a hatchery there are two 
very important considerations to remember. 

First, buy only the heavy breeds. Among these breeds art; 
included, for example. Ply mouth Rocks, Rhode Island 
Reds, or New Hampshire^. Most commercial poultry 
1 locks are maintained for tire production of eggs. Leg- 
horns are conceded to be the best layers, but they are too 
small to make the best birds for meat. 

Second, buy only chicks from pdlomm- tested jloeks. Chicks 
from such flocks will be disease-free, so far as this is 
possible; they will have high viability. Hatchery operators 
will tell you whether their chicks Eire from tested flocks. 
Or, if you like, you may write to your state college of 
agriculture and secure a list of your local hatcheries that 
arc pledged to operate only under the standards and 
regulations of the National Poultry Improvement Plan, 
which ensures hlgh-qualiLy stock. The chicks will cost 
about 12 cents each; naturally, there will be variations 
in price. 

How many day-old chicks should one buy? Two con- 
siderations will determine the number to buy — the num- 
ber of frying-size chickens desired by the: family and the 
available brooder space. Of course, the brooder accom- 
modations may be provided with (be view of producing 
die number of chickens required. 
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Of all the brooders used lo pro vide thickens (or home 
use, the outdoor, lamp type is most universally recom- 
mended, The size of ibis brooder may be changed as one 
wishes. Hut the standard size will accommodate 10 8 baby 
chicks. When the chickens attain a weight of 1 lb, or 
more, the brooder becomes too small. Therefore., it is 
suggested -“if this type is used — that one start with 6U 
chicks; or. that one begin with 100 chicks, provide two 
brooders, and divide i he chickens into two lots when they 
are about 6 weeks old. 

Brooders Jot Baby Chicks 

The brooder is the only essential equipment for cun- 
dueling the broiler project. Three types of brooders may 
be used. We will call these the (1) homemade lump type, (2) 
electrically heated hover type, and (3) br&odw -house mit {}fe. 
The lirs L two are designed for small Hocks ranging from 60 
to 200 chicks. The third is designed for larger (locks rang- 
ing from 300 Lu 500 chicks. 

The homemade la nip- type brooder was originally 
designed by Lhe Extension Service of I .ma Slate 
University. It lias become very popular. One agency of 
the Federal government built 50,000 in 1942. 1 1 Is used 
in all parts of the United States. This brooder may be 
described as a one -room house with a basement and a 
.screened porch. The basement, with no floor QLher titan 
(he ground upon which the brooder rests, is the furnace 
room. Here the heating unit, whatever it is, may be 
installed- A Mo. 2, wall-type lamp, burning kerosene, is 
recommended. This Is the best source of heat. But if a 
lamp and kerosene arc not available, electric buIbs™lwo 
of 100 watts- -may be used. If heated with electric bulbs, 
the. house must be insulated; that is, the cracks and walls 
must he covered with cloth or some other material that 
will keep out the cold and wind. To heat the house for 10 
or 12 weeks, 5 gal. of kerosene will be required. 

The floor of the house, where the chicks live much of 
the time, has a metal floor covered with saud. These 
materials spread and hold the heat. The room is 3 ft. 
wide and 4 ft. deep. Any kind of lumber may be used in 
construction. 

After they arc a few weeks old, the chicks, when it is not 
too cold, may be allowed to leave lhe house and wander 
round the back yard. .But lhe practice is not recom- 
mended. It Es assumed that the chicks will never leave the 
brooder from the time they are put in it tin til they are 
removed for killing and dressing; hence, the screened- in 
porch. 

The porch, with wire (1-in. poultry mesh) on all sides, 
Ei as a floor of hardware clot It, Here tiie chicks may get 
the sun on warm days and take their meals when the 
weather Is pleasant. During cold and wet weather, they 
will eat inside the house. The porch is 3 ft, wide and 6 ft. 


long. 

The entrance — connecting the house and the porch — 
may be left open in warm weather. When it is cold, a 
heavy cloth, with convenient slits facilitating entrance 
and departure, may be provided. No specific temperature 
is required; when quiet, the chicks arc comfortable. They 
must not get too hot. Little holes, bored with an auger on 
all four sides of the house, provide ventilation. 

Here is a list of the materials required for building the 
brooder: 

Lumber (all given in linear feet): 2 X 2, 10 ft.; 1 X 2, 
13 ft.; 1 X 4, 120 ft.; 1 X 8, 3 ft*; 1 X 10,24 ft.; 1 X 12, 
28 ft. 

Hardware doth {for covering porch floor); 3 by 6 ft. 

One-inch poultry mesh {for enclosing porch, all sides): 
1 5 ft., 12 in, wide. 

Hinga (for top of house): two 3-in. 

Hooks and eyes {for fastening house and porch together): 
4. 

V-critt'tp galvanised Iron (for covering top of bouse — slop- 
ing roof): I sheet 38 by 63 In.; also (for floor of house) 1 
sheet 3 by 4 ft. 

Also 2 lb, of sixpenny nails and 1 lb, of wire staples arc 
required. 

All these materials for the brooder, at present prices 
(early in 1943), cost aE>out $5. For SI 2, almost any wood- 
working shop will build the brooder according to 
specifications. 

Poultry specialists aL the University of Georgia give the 
following information concerning the use of this brooder. 

J lie brooder Is designed for raising a small number of chickens, 
h is ideal for [lie [ionic ILuck. No brouder house Ls necessary; due is, 
the lamp-type brooder does not have to be placed Inside a building 
or shelter, as is (rue of (he Fiover.typc brooders. It [5 easy to LuiJd; 
1 lo critical materials are required. 

One hundred day-old clucks may be started, but the number 
should be reduced (0 SO when 4 or 6 weeks old. If one wishes to raise 
lt)y d licks, two broodets are recommended. 

The brooder may be healed with a No. 2 wall oil lamp, which is 
placed Lit the lower box. Vent holes are provided for supplying alf. 
In very cold weather, two or even three lamps may be used tOSUpjTly 
heat. About 5 gal. of kerosene will be required for each lamp used 
over tlte period required for brooding one lot of chides. 

The brooding compartment in (be rear lias a metal bottom so dial 
no wood is exposed to (he (lame of Lite bmp. The metal should be 
covered with clean river sand about an inch hi depth. [For die first 
1 wo days it U advisable IO cover lhe sand with paper,) The lamp heats 
tin- sand and the chicks run oil (lie warm sand. Al Least 24 hours before 
thicks are placed In the breeder the lamp should lx lighted SO as to 
allow lime for die sand to dry thoroughly and a uniform temperature 
tu be obtained in the brooding compartment. The lamp Hhould be 
given careful attention and the viick cleaned once each day. With 
proper attention the lamp should not smoke. 

A 7-in. perforated curintu should be tacked on the opening (ending 
into the screen pen during the winter season. When brooding in Jate 
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Ilgin-MHitde bimp-lypc r. I>rTU.LJt;<t 


2. All material for construction is readily available, 

3, 1 1 can be made a t home by anyone ha n dy wi d i tools „ 

4. It provides living quarters lor chicks from beginning 
to end of the broiler project. 

5, It is both house and yard* 



TOP OF WIRE SECTION 
j' r f j £ ft* 

£c&/e 



l fMROH'AR£ 
CLOTH FLOOR 


V -POOL TRY AfESff &&& 


BOTTOM CF YTiRB SECTION 



tof^. 

FLOOR— 

QQTTOM 


utijrotf mw£ 
3ECT/QH 


OUTLINE SKETCH OFASSEMSLED UNIT 

piatm fur bLLLJdjng, [Georgia IZsCtmioit Shl'kj,} 


spiinj; the cur eh in should be rc covert and enre tpken that [be chicks 
arc not ovcrhcatcrl. Several wch> 3 bn:trds or a sheet of galvanized 
iran jfioidd be mied ;is. a cover pyer the runway during rainy wcfLtlicr, 
so as (.tj |jratct:t the feed and waiter vessels. The lu|> of the nm-‘ 
way h cut %nd Lunged so aa to give ready access to this part of die 
IjNHxItr. 

A small glass pane is, loCalecl in [lie side of the rear compartment, 
which gives light when the chick* arc fed there and a3» facilitates 
observation. After the first few days., feeders anti waterers are placed 
lit the runway. 

This brooder has (Eic advantage of keep dig the chicks oil" con- 
taminated ground, anti thus helps to prevent diseases. The dry 
droppings in (Eie sand in die rear compart client should l>c raked up 
each day. It is not usually necessary to change tins sand more than 
two or three dmes during die brooding period, unless rain beats in 
and gets the sand wet, 

This brooder plan has enjoyed enormous popularity. When cost 
must be held to a nimiimun, or when only a limited n umber of chicks 
are to be brooded, thi* small portable unit is especially recommended. 

The lamp-type brooder, as compared with other types, 
has the following advantages: 

1. I L is a complete u.nir; that is, it may be placed out- 
doors in tin; back yard, not inside a building. 


6, It may be used any place, town or country, since 

heat is supplied by a kerosene lamp. 

7. It safeguards the health of chicks by keeping them 
off the ground, winch may be a source of contamination. 

It Is believed that the majority of back-yard producers 
will prefer the lamp- type brooder. But some will, of 
course, wish to use one of the other types. 

Electrically Heated IhveT-type Brooder 

If a shed, garage, or other building is available, the 
electrically heated hover-type brooder may be preferred. 
This is a square box without a bottom. It is placed on tire 
floor The box is 12 in. high. The upper half on all four 
sides Is solid board; the lower half is a curtain with slits or 
openings through which die chicks go in and out of the 
brooder. The electric healing unit h fastened to the Inside 
of the top. The cord connected with the healing unit is 
plugged into a wall socket. Automatic heat regulation is 
provided. 

The brooder may be made in any sb.c. Specifications 
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are given lor the IQQ-chigk size (30 by 30 m.), and far the 
200-chick size (48 by 48 in,). 
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Bit.l or Matr hja [. 
lOQ^idt Capacity — Size 30" X 3 Q" 


yi.r/±:s-ULy 

Description 

1 piece 

V\- by 30- by 30 -lu , ply boa i d 

L uii u: 

14’' by 3U- by 30- in, CeJn(C>i dr cquiviikiU 

10 till. ft. 

by Sj^dn. tie Idles or equivalent 

30 li». ft. 

1 *■ by 6-iii- board {dressed) 

4 Mil. It. 

2- by 2-in. Iieanl {dressed} 

Av;i>i n -d : ! -l . 1 ■ : . i : ■ 1 r doling nails 

R 

J4- by 2-in. ronnd-liead sLovc lyolts mid iuju 

H 

}£-in, Jlust washers 

1 

llcilin^ assembly (inlmnium of 225W-115VJ 

1 

Broude r E hcruuH i tL-lvr 

1 1 lit] . ft . 

Ci-Lai . (brooder emCiin 

200-fAwjt Ccpadty—SUe *8" X 4& Jr 

1 

lA m by 4 3-, by ‘ifi-i it. plYbo^rd 

3 plcue 

34- by 4H- by 43-in. (leluter or equivalent 

3 6 Jin, ft. 

34- by & -ill. CiiloE.es or equivalent 

Ill 3iit. ft. 

1- by G-in, board (diesatd) 

4 Jin. El. 

2- Liy 2-5 it. Imk.sicI (dnisr-d) 

Aborted box mails and roofing nails 

8 

J;_. I>y 2- in. r l.j l 3 1 1 l J ■ ] i r : ^ t .: [ kIhIve: bolt.r and rn 1 1 

* 

34-tn. flat waslici^s 

1 

iTtfiiioj; nimbly (iiiiiiiniiim of 450W-1 3 5 V) 

l 

Brooder thermometer 

17 Hi], ft. 

&-jri. brooder Curtail] 


Items 1 la 8 in die bills of materials listed may be pur- 
chased from local lumber dealers. Numbers 9, to, and 13 
must be ordered. Perhaps they will be available through 
your local power company; they may be purchased from 
a poultry feed and supply store. Or, the names of the 
manufacturers can be obtained from your local county or 
home demonstration agent. 

To protect the insulation, the inside of the brooder’ 
must be painted. 

A saw, square, hammer, screw driver, brace and 
\yi- in. bit are the only toots required to make (his 
brooder. The homemade electric brooder offers the 
following advantages: 

1. It, has automatic heat regulation if used with a 
dependable temperature control. 

2. Ilcat & under die hover only; chicks have access to 
tool air in the brooder room if desirable, 

3. Even heat regulation lessens the possibility of over- 
heating chicks. 

4. It practically eliminates fire hazard. 

5. It saves time and Labor. 

6. 1 1 is economical En operation. 

7. It is easy to remove from the floor. 

8. All floor space is available for clvitks. 

The electrically heated hover brooder costs about $8.50 
for the 100-ehick size, and $12 for the 200 chick size. 
These costs include all materials and die complete heat- 
ing assembly. 

Electric brooders of any desired size may lie bought 



A 'PLySQARD'X 


?1 T XT 1 JUTE JTJ H3/TJ 

A "CFi 0 TEX S.h'EA THWG 
BOA. PD OP EQUWALEMf 


2X2* t£6 
;?."LQPG 


A'aSA'CEEQTEX 


Fx G" BOARD 


2X2" 

LEG 


SROODER 
THERMOMETER 


HOME-MADE ELECTRIC BROODER 

I Imnniiim-jp elcotric tiiiiodcr. Aljovr, looting down on the L 00-c I ilvk ■ 
capacity biswd e r l Endow, I linking midrr tbc 2tH3 -el deli-ca pa city brooder. 


commercially* The cost will be about 100 per cent more 
dratt l he purchase price of the materials. A lOQ-ehfck 
brooder may be bought for about $15 or $20. 

Practically every agricultural college in the United 
States has been experimenting with electric brooders 
during recent years, or since the development of the REA, 
and all have some design or type diaL is recommended, A 
request will bring anyone interested, plans and specifica- 
tions as well as suggestions for operation and use, 
baby chi rks should never be kept loo hot; this is the 
surest way to bring sickness and death. The hover-type 
brooder has the advantage of allowing die chick to get 
just as close or jusl as far away from the healing unit as 
desired; and the little biddies soon I cam how to live com- 


fort ably, if given the opportunity. 
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BILL OF MATERIAL 

100 Qiiet Capacity— Size 30" X 30' 


Itesai Quantity 


Description 


t piece K" X W X 30" Plybuard 
I piece y/' X 3L?’ , ‘' X 30" Orioles ur equivalent 

(y Jim fi. y f X Colon e*; dj- equivalent 

10 lin, A, i" X £i" Board (dreseti) 

4 Sin. It, 2" X 2" Hoard (dressed) 

Assumed Ijcol nails and roofing nails 

0 }r& Ti X 2" round h£ad stove bolts and nuts 

9- Vi" I'Jflt Washers 

1 Heating Aflcinlily (MinLnutfl ol 22SV/415V) 

1 \ Brooder Tlitfiwwetcr 

It tin. It. 6 Jf Brooder Curtain 


200 Clikk Cit|Uici Ly— -Size 40" X 4fi' 


1 

l |)]CCC 

}i r ' X 40" x 48" Fly board 

2 

1 gjicce 

IT X 46" X 48" Gclottx or equivalent 

3 

16 Jin. ft. 

y," X $14” Cctatc* Or equivalent 

4 

] 6 Ym. ft. 

1" X (/' Ifoard (dressed) 

5 

A lirt r ft. 

T X 2" Board (drafted) 

6 


Assorted Irfw nails and roofing nails 

7 

H 

LjU X 2 " round head stove Bolts atsd nuts 

8 

0 

yy' Flat Washers 

9 

! 

Heating As-^tnbly (Minimum of 4 SOW- 115V) 

Id 

t 

Brooder Thermometer 

1 i 

17 tin. re 

6" Brooder Curtain 


Items t thsongli 0 Cftn be secured front liteal lumber eomjian y. 

Items 9, 10 and 1 1 must l>c ordered. Consult your County or Home 
Demonstration Agent or your local pmver Manager- for names of 
manufacturer S anti prices of ibis equipment. 

Materials needed for broader illustrated on the opposite page, {i VA.) 

The Broader House 


Kind and Cost of Feed 

The feed fur baby chicks must be bought ready mixed, 
Tiie proper feed is generally called a starting mash, or a 
broiler mash. It Is available in bags of all sizes. It generally 
Lakes about 6J.4 Ui 7 lb* of mash lo grow a 2-lb. fryer in 9 cr 10 
weeks. From this basis a calculation may be made in 
regard to the total quantity of feed required. The starting 
mash contains all the nutrients required for growth and 

SMALL HOPPER 



FDR CV/CKS t-K WEEKS OLD 


I 

r 



HOPPER 


JAR 

WAT ERE ft 


FOR CMOS 4-12 WEEKS OLD 


WIRE MESH 


FOR CRICKS 
}-4 WEEKS OiO 


LAY LOOSE ON TOP OF FEED W fflFPER 

Essen ti;il tqnijjT'ucjit for raising b-OrkrS, 


| development. It contains many ingredients including 
'cod- liver oilj dry skim milk, alfalfa leaf meal, anti finely 


Commercial broiler producers use the individual 
brooder house. The house may be of any si sc, A house 
14 by 16 ft. in size will accommodate from 30 0 to 500 
chicks. Some poultrymen use larger houses and produce a 
greater number of chicks in one lob Heat is supplied in a 
variety of ways, and the ducks live under and around a ■ 
large cone-shaped metal hover. Few back-yard poultry- 
men will wish Lo engage m poultry production upon so- 
extensive a scale. 

Other Equipment 

Ollier than a brooder, die producer of Iryci s needs little 
or no equipment. It will be necessary lo have a feed hopper 
and a water fountain. These must be purchased at die 
hatchery or at a feed store. Types of both have been 
standardized^ they vary only in size, You may depend 
upon your local dealer to recommend the sizes required. 
Feed hoppers may be made at home, Of course, pans 
may be used for feed and water, but they are unsatis- 
factory for the reason that die chicks climb into them and 
get both feed and water dir ty, Also, the chicks should not 
be allowed to get wet and chilled. 


ground grains. It includes all ihe minerals and vitamins 
and protein essential for a well-balanced ration. 

Feed should be kept before the chicks in the hopper at 

all times. The more they cat, the faster they grow. 

Glucks will weigh I when 7 or S weeks old. At this 
weight they are ready for the frying parr. When 12 weeks 
old they should ail weigh 2}4 lb, apiece. Thus, for a 
, period of 4 or more weeks the chickens may be killed and 
eaten as desired. Then , when ihe supply is exhausted, ihe whale 
process may be started over a Patti- 

If one starts with 60 day-old chicks iu the lamp-type 
brooder, and 7 lb. uf feed arc consumed by each chick, 
420 lb, of feed will be required, At So. 50 per hundred- 
weight the cost of this feed will be about St4, I his gives 
the basis for calculating the possible profit and loss in the 
undertaking of producing frying chickens in the back 
yard. 

Is growing frying chickens profitable? If one spends 
$7.20 for baby chicks, $14 for feed, 1 5 for materials with 
which to build a brooder, anti 75 cents for 5 gal. of 
kerosene, the total sum expended in a 60-chick project 
amounts to $26.95. From this investment, with good luck, 
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one may expert to get about 1 UO pounds of live fryers. 
This wole I d mean that they were produced at a cost of 26 
cents a pound* which is less than the price charged in 
most retail establishments at any season of the year. 

Of course, one could not properly charge the entire cost 
of the brooder to one lot of chicks. This is permanent 
equipment; it may be used over and over again* Also, 
the project is a lot approached solely from the standpoint 
of financial gain, ft is a food-producing enterprise* and* 
as such, it is a patriotic activity that will aid in the prose- 
c Lit ion of the war. And* after the conflict Is over, it will 
assist America in helping to feed the starving millions in 
countries less fortunate than our own. The rationing of 
meat has indicated clearly that there is not enough for all. 
Home production has the added incentive of supplying 
the food nutrients required for a diet through which the 
American people may be made strong, and through 
which they will be aided in keeping well. Meat is the 
foundation for such a diet. 

First Steps toward Establishing n Laying Mack 

It was said in the beginning of this chapter that chick- 
ens arc kept for eggs and meat* and ilia l the two enter- 
prises arc not necessarily related* It is apparent thru the 
production of broilers and fryers may be a one-purpose 
undertaking. On the other hand* El may be made the first 
step toward the establishment of a flock of laying hens. 
All that is necessary is to eat the males (cockerels) and 
keep the females (pullets). By following this procedure, 
the owner will soon be able to gather Ids own eggs. 

GATHERING YOUR OWN EGGS 

Because they arc compact and rich in essential nutri- 
ents, eggs arc demanded for war Lime food. They contain 
vitamins A, B, D, and E--oniy C is lacking. There are 
few better sources of iron. Eggs contain phosphorus, 
calcium, sulphur, and sodium and potassium salts in 
organic combination. 'They supply protein and fat of high 
biological value. An egg is a balanced food; it is easily and 
completely digested. Eggs are nearly Interchangeable 
with milk; they approach being the perfect food. 

For good health one T s diet should include an average of 
mi egg a day; ibis means an annual consumption of 30 
doz, per person. Strangely enough, one egg cadi day for 
every man* woman, and child —the minimum standard 
fora liberal diet — is the normal production in the United 
Slates. 

The person with a broiler project* designed to provide a 
part of the family’s meat supply* has already taken the 
first essential step toward producing egg^ for home use, 
A few of the better and larger pullets ■■■ and thus far we 


have given no consideration to sex because it has been 
assumed that both male and female birds would be used 
as broilers and b yet s — may be saved wUh a view ol keep- 
ing them a.s egg producers. 

None of the cockerels* or young roosters, need be saved. 
In die production of eggs for eating, they perform no use- 
ful function. In fact, infertile eggs resulting when only 
hens are retained in the laying pen keep longer and better 
than those produced in mixed flocks. Should one wish to 
act the eggs for hatching* however, the services of a 
rooster are required for viability. 

How many pullets should one keep? The answer in- 
volves two considerations: the number of eggs needed, 
and l 3 it: production records of the flock from which the 
chicks were hatched. Of the two, the egg requirements arc 
the more important* for it is assumed that few clucks of a 
record-breaking lineage will find their way into back- 
yard flocks. Such chicks will be sought and retained by 
commercial breeders* 

While not a major consideration in determining the 
number of hens to keep for producing llie family supply, it 
is interesting to note, in passing, that high production is 
an acquired characteristic. Birds in the native state lay 
only enough eggs to reproduce young. But by selection 
and breeding* egg-laying capacity may be increased. 
Barnyard hens, without a controlled family tree, will, 
with good care, lay only 50 or 75 eggs in a year. The 

application of science* however* over a number of gen- 
erations will result in hens that, with proper manage- 
ment, may be expected to lay 300 eggs in 1 year. Many 
fanciers with small flocks find the development of high- 
producing strains a fascinating hobby. 

Eur all practical pur [loses, one may assume that, in 

season, one-half the hens in the back-yard flock may be 

expected to lay an egg cadi day. If one needs six eggs 

daily, the flock should consist of a dozen hens. It is 
* * 

usually recommended that a flock of 30 hens be kept. Lo 
supply tlic eggs for a fairs Ely of five. And, to maintain such 
a flock for the greater portion of the year, it is necessary to 
start with a larger number in the fall. Perhaps 40 would 
be about the proper number, but this will depend upon 
how often die family would like to have chicken for 
dinner during the fall* winter* and early spring. 

frying Hi) v St'S and Equipment 

What sort of house must be provided for laying hens? 
And h a chicken yard necessary? 

To answer the simpler of these two questions first* no 
yard Is required* Back-yard flocks, and even commercial 
flocks* are raised in confinement. They are never allowed 
outside the yard. 

Any house that is comfortable is satisfactory* The dry 
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family dial wishes to keep just a few hens docs not need a 
large or an expensive laying house, A crude lean To or 
appendage on die garage will serve the purpose. Perhaps 
there is a shed or a small building already available? 
Such a building can readily be converted into a satis- 



Su5:.iU back-yard layi]]R bouse. Exterior cEcvaiion Etoor arrangement, 

{Gtargia Exlentioit Sfrvitf.} 

factory poultry house. Only one important consideration 
need be kept in mind— mry hen should have 4 sq.ft, of floor 
space. This means* for example, that 10 hens require a 
mini mum of 40 sq. ft. of floor space, A house 5 by B ft, 
would meet this requirement. 

If one wishes to build a laying house, (hen it may as 
well be large enough to accommodate a flock of say 40 or 
50 birds. A laying house 12 by 14 ft. will he ample in size. 
It may be constructed of any material that is available, or 
built to harmonize with the home and surrounding build- 
ings. \\ ilh restrictions placed upon the sale of lumber and 
nails, it may be necessary to use other materials. This can 
be done; there is a large variety from which to choose, 
I follow tile, for example, may be selected; concrete blocks 
are often used. 
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The house should be 14 ft. across die front and 12 ft, 
deep. I l should have a door on one side, at the front The 
roof may be of any style, A shed roof is the easiest to build; 
a gable roof— so thaL the roof may extend beyond the 
font wall and thus protect the birds from the weather 
If the front is left open near the lop — seems to be more 
desirable. A good solid foundation of concrete, brick, or 
stone is needed. Drafts must be excluded or the chickens 
will suffer from colds. 

The house should be about 7 ft, high* not that the 
chickens need so high a ceiling* but it is more convenient 

for tile attendant. A concrete floor is desirable* but not 
necessary. With a hard -surfaced floor* the house may be 

kept clean with less trouble than is the case with a dirt 
hour. Of course* litter* such as straw* should be kcpL 
on the floor* and should be changed when sanitation 
dictates. 

Nests should be provided — about 10 for a flock of 40 or 
50 liens. The nests may be placed along the side walls. 
They should be about 2 or 3 ft. above the floor, to provide 
ample room below them for cleaning. They should he 
partially filled with straw and should be large enough so 
the hens will find them comfortable. In the very small 
house* in which one docs not wish to go to much trouble* 
empty nad kegs, orange crates, or any type of box provid- 
ing about the same amount of space will serve quite well. 
If they are placed too high off tire floor for the hens to get 
into the nests easily, a ladder should be provided. 

The roosts should be placed at the back of the house. 
Poles, 2 in. or more in diameter, will serve. Under the 
roosts there should be a dropping board. This Is a solid 
floor* 8 to 12 in. below the roosts. Such a floor makes It 
possible, by using a hoc* to clean out the house easily. 
Also, of course, it protects the door of the house* and is 
otherwise desirable. 

A dry-mash hopper, which is simply a feed trough 
Icislenea to a platform* is an essential part of the equip- 
ment of a laying house. The hens must be able to cat mash 
at any time they like; the more they eat. the better. High- 
producing liens must be fed very generous! y. Any sort of 
platform and hopper will serve. It may be placed on the 
lluor, but most poultry men prefer that it be raised slightly 
above die floor* as this protects die feed and facilitates 
cleaning. The trough should be protected or partially 
covered so that droppings will not fall into die feed. 
If one is keeping only a few hens, it is desirable to buy a 
metal mash hopper of the kind that will be available and 
recommended at any feed store. 

Your state college of agriculture will be glad to send 
you without cost plans and specifications for building a 
laying house suited to the locality in which you live. 
Desirable equipment will also be suggested. 
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Jiilher inside the house or in the back yard, a broody 
coop should be provided. This is a coop in which tej con- 
fine (lie liens that want to get about their natural task — 
die job of raising a brood of ehickSr If a hen remains on 
the nest overnight and clucks as she is approached , then 
she is a candidate for confinement — she is not laying eggs. 
The sooner she is “broken up,” the sooner she will begin 
to lay again. The broody coop may be a wire-enclosed 
frame of any size with a slut bottom, Such a floor makes 
it difficult for flic hen to sit on the floor, and a “standing" 
hen soon gets over being broody. 

Laying-house equipment should include a grit and- 
oystcrshell hopper, and a water pan. Hoppers for grit 
and oystershdl may be bought at any feed store, but a 
small box about 4 in, high and not more than a few 
inches wide and about 1 ft. Jong will serve just as well 
If boxes or homemade hoppers arc used, they should be 
covered with a 2-in. ruesh wire or with slats about 2 in, 
apart. 

Water must be kept before chickens at all times. Any 
shallow pan will serve the purpose quite well, except that 
it will be easily turned over. This can be prevented by 
making a slatted cover that may be placed over the pan. 
Or a water fountain of any size desired may be purchased 
at any feed store, hatchery, or poultry supply center. 
Such fountains are more convenient a aid desirable than 
pans for the reason that the water is protected from 
contamination and a larger quantity may be provided at 
one time, 

Flock Management 

Now we come to some very important management 
questions! How old docs a chicken have to be in lay eggs? 
And when arc eggs most desired? 

The heavy breeds recommended for home flocks must 
be 6 or 7 months old before coming inLo production, and 
eggs are usually highest in price during the fall and winter 
months. If a pallet begins laying eggs in the fall, she will 
continue to lay all winter, with good feed and care. 
This means that the egg production is most profitable 
and satisfactory when the pullets are old enough to begin 
laying in October. Consequently, the ideal time lo secure 
die baby chicks for growing out laying pullets is January, 
February, or March. April chicks usually turn out well, 
however. 

Naturally, it goes almost without saying that one must 
raise the layers for the home flock. The only alternative 
is that of buying pullets offered on the open market as 
broilers and fryers. Pool try men cannot afford to sell lay- 
ing hens. Those offered for sale have usually been culled 
from commercial flocks because they arc nonproducer a. 

U is a simple matter to identify the laying lieu. At one 
time these distinguishing characteristics were a profound 


secret and the knowledge was carefully guarded by those 
who possessed it. Later the secret was offered for sale at 
the price of $t, provided that the purchaser promised not 
to tell. Now the information is broadcast free of charge in 

government bulletins available on request from the De- 
partment of Agriculture, Washington, or your state 
agricultural college, and poultry specialists hold demon- 
strations so that all flock owners may know how to cull 
the non laying hen. 

Culling nonlayers is not involved In die initial stages 
of establishing a flock. But it should be noted in this 
connection that hens attain their highest production dur- 
ing their first year of maturity. Old birds must be sold or 
eaten and younger ones added each year to maintain 
high and profitable egg production. Since every flock 
owner will wish to kill and eat the hens that do not lay 
eggs, the chart on page 45, showing characteristics of 
laying ant! nonlaying hens, supplied by the U. S, De- 
partment. of Agriculture, will be of interest* 

With experience, one will soon learn to distinguish 
between the laying and the nonlaying hen. But occasion- 
ally a hen will be kilted that h a layer, and, on dressing 
Iter, One will discover a number of yolks and perhaps a 
fully developed egg in a shell. 

Feeding the Flock 

Feeding is the most, important aspect of management. 
Each year a high-producing lien lays many times her 
weight in eggs. The raw materials for making these eggs 
must be supplied in the feed consumed. The egg is a self- 
contained balanced meal; the feed must be balanced 
also. The white of an egg is rich in protein; the feed must 
supply this protein, There must aho be carbohydrates 
and fids fur making the yolk, and there must be mineral 
for the shell. Ah these things must be found in the feed. 
If any are lacking, then egg production is reduced or 
stopped, The importance of supplying all the ingredients 
I: r a d-.-rl f i.ii will cun:. bn the nuTieiits fur a bcub; body 
and for the production of eggs cannot be emphasized too 
much. 

Years ago, to a greater extent than at the present time, 
farmers allowed their chickens to wander over the place 
and each night and morning threw them a little shelled 
corn. This was not a bad practice, since the hens could 
forage for themselves. Like birds, they could pick up 
supplementary feeds in the form of seeds and insects. 
But corn is a very inadequate feed for chickcns,growti in 
confinement It is a starchy, or carbohydrate, feed; it 
docs not supply enough protein. Chickens fed in confine- 
ment must not only have protein, but they must have 
minerals and vitamins as welL 

Hens must be given a laying mash> in addition, tliey 
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must have a coarsc-graiu feed. Laying mash can be 
bought at any feed stare; in little sacks, holding only a 
few pounds, it is often sold En grocery stoics. This feed 
is scientifically compounded. The makers of this feed 
guarantee the analysts that is given on die bag, It is 
Suspected under Che laws of the state in which it is sold. 
It must contain the analysis given on the bag. In fact, 
these feeds may contain a dozen ingredients. For ex- 
ample, to supply vitamin A such feeds contain alfalfa 
leaf meal that lias been dehydrated. They may also con- 
tain such things as fish meal to supply minerals. Always 
they contain several cereal grains. They may contain 
meat or milk or cod-liver oil or any of a large number of 
ingredients that supply all the desired raw materials 


SRL’ECTltKW CllAfeT 

Characteriftict Idtnlijymg Lasers am jYenf^rj - 


Character 

Cr.iiKtuLOti kJl ih 

| Layer 

N on In yfir 

Comb - - . , 

Large, bright nxl, 

Dull, dry, shriveled, sCnEy 


gnnoen.li, glo&iy 


Fate 

Bright red 

Yellow tint 

Vent , , - 

Bnlargfid, gmooth, ntoist 

Shrunken, puckered, dry 

Pubic bones 

iTIun, pliable, spread 

Blunt, rigid, dost to. 


apart 

gelbcr 

Abdomen 

Expanded, soft, pliable 

Contract**!, hard, ftcahy 

Lateral processes. , , 

Prominent, pliable 

Hard to find, stiff" 

Skin ' 

Soft, loose 

Thick, underlain with fat 


Charotitristitt Indisating Whether Previous I’nxtattion Was Cwttiiuroii; or Brttj 



Condition associated wllEi 

Character 

Continuous laying 

Brief laying 

Vent 

Bluish while 

Yellow tint or fl«E) color 

Eye ring and ear 


Tinted with yellow 

lobe 

White 

Beak ■ 

White 

Tinted with yd Low 

Shanks ... , ■ - 

White, rather flattened 

Yellow, round 

Flu mage - 

Worn, soiled 

Mot irtucli worn 

Moulting 

Late, rapid 

Early, slow 


Chaiactrriitves of n idgh-layinsi Strain 


Time o£ maturity f Laying begins abful 6 months of age W 

the ease of Leghorns and at about 1 mtmlEia 
ni Uie ease of Rhode Island Retts, Ply- 
mouth Rocks, and similar breccia 

Rate of production. Amirngc of 100 yr more a year 

BrooJindS Birds yir seldom broody 

r«ni 3 tcnec of production . liens art laying well in August and Sep- 
tember toward the find of the Frit laying 
ycai or after it Is minplcteJ 

for l lie manufacturitig a l eggs. 

The laying mush should be kept before the hens at 
all times. 1 'l is placed in die hopper, which is a part of 

the laying-house equipment. 

Hens kept in confinement must have grit and oyster- 
shells. Grit, which may be any hard stone, assists in 


grinding the feed; oysters! id Is supply material for the 
making of eggshells. These arc kept before the chickens 
at all times In small hoppers. 

Laying mash must be supplemented with coarse grain. 
Any combination of several grains will be satisfactory, 
Grain feeds recommended for laying hens may be pur- 
chased in any quantity desired at local feed stores. 

Grains should be fed in the evening. This feed sustains the 
chickens overnight Metabolism takes place in fowls 
rapidly; LhaL is why the binds that hop about your yard 
can eat all the time. They may cat hundreds of bugs and 
hundreds of seeds and worms each day. Mash consumed 
by chickens h digested within 3 hr. Without some grain 
in the crop, chickens would get cold and hungry during 
ike night. 

Since egg production depends, to a great cm tent, upon 
the quantity of feed consumed, and since chickens eat 
most of the time they arc awake, It pays to give them a 
long working day, For this reason commercial poullry- 
i nt ii put electric lights in their poultry houses. These 
lights are turned on during winter afternoons and also 
in the morning several hours before daylight. As soon 
as the lights go on in the morning, the chickens get up 
and begin eating. They continue at the task of eating all 
day long and go to bed when the lights arc turned off 
at night. 

These lights arc operated by an electrical switch con- 
nected with an alarm dock. Any electrician can install 
suets a switch in your laying house if you wish to increase 
tlic length of It it working day for the bards in your flock. 

Vaccination 

Proper sanitation, good feed, and comfortable quarters 
will, for the most piu t, ensure Lite health of your flock. 
One other thing must be added, however. Your birds 
must be; vaccinated for chicken pox. The vaccine and 
die simple equipment for applying it may be bouglit 
at any fetid or poultry supply store. The directions for 
using I t are easy to follow. This job should be done one 
month before you expect your pullets to come into egg 
production. 

posable Return? 

Now let us glance at the financial outlook for the back- 
yard egg-produedon enterprise! A well-fed hen, in one 
year, will eat from. 8Q to 100 Jb, of feed — half mash, half 
grain. At present prices, mash costs $3.60 per bag ol 
100 lb. Mixed grain — cracked corn and wheat— costs 
$2,45 per bag of 100 lb. This means that, at these prices, 
(he feed for cadi lien — assuming that she cals 1 00 lb. 
will cost about $3 a year. 

Based upon the average for thousands ol flocks, each 
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hen should lay 170 eggs each year, or about 14 doz. 
These eggs, tit the average price Tor 1942, are worth, 
conservatively, 35 cents a duz., nr $4,90 for the year. 
On the basts of these figures, a net profit of £| ,90 per [ten 
would be realized, when only feed costs are considered. 

Of course, there will be some other costs, such as grit, 
uysiershells, vaccine — these are small. Ousts for housing 
and equipment are higher, but these should not be 
charged against one yearns production, litre again we 



A I ;i rim .e lack twitch. A wimple homemade alarm-clock switch will tmn 
the lights on and put ihf hctu In vvol'C before daybreak. You can turn Eke 
lights off when you get u]>. 

should say that profit is not the motive in conducting the 
enterprise; it is, rather, an abundant supply of fresh eggs 
for home usCr Incidentally, it is a roast hen for Sunday 
dinner any time you feel that you can afford (from the 
viewpoint of sentiment, primarily) to reduce die number 
of hens In your flock. 

Storing Bggs Jot T Vinter 

Peak egg production is attained by most poultry men 
during the spring and early summer. During these 
mouths egg prices are normally lower than at any other 
periods of the year; then, while prices are relatively low 
and supplies large, commercial egg dealers place large 
quantities in cold storage for sale during the winter 
months* 

Persons keeping back-yard Hocks may fmd that during 
the season of most favorable production a surplus of eggs 
may accumulate. Then they, too, may store for winter. 
If space in a cold -storage plant is available, the owner of a 
home flock may stoi'c in the same way as commercial 
dealers. But since such facilities are limited, the water- 
glass and lime water methods arc recommended. 

Water glass, which may be bought in any drugstore, is 
most frequently used for the storage of eggs at home. This 
is a chemical substance composed of sodium silicate. For 
the storage of 15 d«z. eggs, one should have a 6-gal, 
earthenware crock or jar and 1 qt. o! water glass; 9 qt, 
of sob, boiled water also are required. The water should 
be boiled and then cooled before use. Alter the 1 qt. of 
water glass and the 9 qt. of water arc mixed and put into 
th« jar, the eggs may be placed in tire container. Only 
fresh, perfect eggs— with no cracks in the shells— should 
be stored, A few may be put into the jar each day. The 


eggs should at all times be covered with at least 2 in. 
of the solution; that is* the top layer of eggs should not 
come within 2 in. of the surface. The jar should be kept 
in a cool place and should be eovered with a piece of 
heavy brown paper. 

.Lime water may be used in place of water glass in 
storing eggs for home use. For the storage of 1 5 doz. eggs, 
using the limewaier method, one should have a 6-gal. 
jar with the same kind of heavy brown paper previously 
suggested <is a cover for the container; lb, of un- 
sized lime and 3 gal. of boiled water are required. 
The water should be boiled and cooled. The lime should 
then be put into the water. Alter it has stood lor 10 ruin.. ^ 
the liquid should be put Into t lie jar care being taken 
to make sure that the lime sediment is not poured into 
the container, us only the more or less clear solution 
should be used. The jar should be kept in a cool place. 
From time to time, as they are available, the eggs may 
be put into the jar fur storage* 

Eggs may be kept in storage for a period of 6 months; 
but remember, only strictly Jresh t infertile eggs may be stored . 
Place (hem in the container carefully so that the shells 
will not be cracked. 



PERHAPS YOU GAN KEEP A PIG? 

VICTORY BARNYARD. 1943 
Raul W, Chapman 

Home Consumption and War Needs 

H Wc need all the pork and pork products we can get,” 
said a representative of the British government recently. 
The same thing may be said for the United States. In 
spite of increased production on American farms, it was 
often Impossible, before rationing was instituted, to buy 
laid and bacon in many retail stores. 

Fork is a satisfying food. Among the meals it is the 
best source of vitamin Jh* The fats that hogs supply are 
concentrated energy. When fats are taken out of the 
diet, a physical breakdown follows; evidence of this fact 
is found in the condition of the people in continental 
Europe today. We are struggling to avert such a con- 
dition at home. To supplement inadequate supplies of 
lard, American farmers have been called upon to increase 
greatly the production of oil -bearing crops, mainly 

peanuts and soybeans. 

America's Pig Keepers 

flogs arc grown on farms in all sett ions of the United 
States. Production is concentrated mainly in three areas 
— i he Middle West, where they arc fed com; the South, 
where they help harvest the peanut crop; and the dairy 
sections of the East, where they consume a radon indud- 
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S ski ni milk and buttermilk. Only chickens have a 
wider distribution. Several hundred thousand boys and 
girls are members of 1-H pig clubs. Millions of families 
in small (owns keep a pig in the back yard. 

As meat animals, pigs have many tilings in (heir favor. 
They multiply rapidly. When properly fed, (hey attain 
a weight of 200 lb. at (he age of 6 months, They make 
more rapid gains, for the feed consumed, than any other 
1 1 ] ca t “ [ iitid uci i ig ax lima Is. 

'I he re is little semi mentality attached to the hog busi- 
ness, One may become attached to a dog, a pony, a 
sheep, a dairy cow— but rarely to a pig* We tend to de- 
spise swine. Few, indeed, are the persons who have raised 
their voices in behalf of the lowly animal that furnishes 
more of our meat supply than any other. The Following 
tribute, however, did appear in one of our farm papers in 

i m. 

It is will, when wc contemplate the splendor of our achievements, 
to give due credit to that most despised of till farm animals — 7'fie Ihg. 

Befbi'C the age yf raiJryadK, the hog solved die transportation 
problem by turning himself info a package that could walk to market 
with what represented III io 20 bu. of corn. He furnished a market 
fur gram and grass. He enables die wasteful steer to be fattened at a 




profit. Where farmers have held to ore crop, [be second crop Ins 
invariably been a morigage — but (be bog (licit makes more meat with 
less feed than any other aniinal lias been a mortgage- lifter. 

Whenever the bog has gone to market ill large numbers, deposits 
swelled ira banks, customers filled stores, and vsen I c ti increased, 

Tie hog has fed a hungry world. And the toothsome ham — tender 
aud sweet — is pleasing Lo the palate of rich and poor alike. 

We salute die hog — our benefactor! 

Swine production is not only an important commercial 
enterprise on American farms, but it is the chief source 
of meat supply for home use. Farm families cat little 
beef; they liave had no way, oilier than canning, to 
preserve and store the meat. Now, freezer lockers are 
supplying a satisfactory method of storing; they are 
putting beef into the diet of America^ rural people. On 
the other hand, pork lends itself to curing and smoking, 
so that it may be processed and stored without refrigera- 
tion. Millions of] logs arc slaughtered oil farms each year. 

The annual food budget for a farm family of five calls 
for providing 450 lb, of pork-— as contrasted with 200 lb. 
of beef. To supply this quantity of pork, three 200-lb. 
hogs are required. These hogs arc usually butchered one 
at a time in order that the maximum amount of fresh 
pork may bo available* 




rafter detail 

but, it one is provided, it may Conform (o l U aumdard A-*hape design, 
been usiivcrs;ilSy ;i(Loj>ted. 

One hog, weighing 225 lb., will supply the following 
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products for home use: 


Products 

Phj Litbdi 

Products 

Pounds 

1 ,;i i r.l 

n 

1 lam 


Picnic hflPi, 

15 

Shou lder roasts 

1] 


25 

Cured Si.:tc:on 

]7 


-1 

Nci'k TUCElt 

2 


9 

Pi^’s fcfrt 

2 






When live hogs arc worth 15 cents a pound on the 
market, a 225-lb. pig will sell for 533.75. hut the meat 
products listed above will cost not less than 546. 62 when 
purchased in retail stores. This difference enables anyone 
who butchers a pig at home to save tj 1 2-B7 ; or, stating 
the same thing in another way, one is earning this sum 
for the lime spent in butchering a hog and curing and 
processing the meat and lard. The sum might be spoken 
of as the meat packers 1 compensation. 

In addition* the back -yard pig keeper also earns the 
compensation normally going to the feeder. How much 
this will be depends upon many factors* including die 
price paid for the pig and the quantity of commercial 
feed bought to fatten the animal 

Feeder pigs— that is, lightweight pigs for fattening 
which weigh from 75 to 100 lb.— during emergency 
periods sell for a premium on the market. They may be 
from 3 to 5 calls above die market price for fat hogs. This 
means that one may be compelled to pay 18 or 20 cents a 
pound for a back -yard pig, or from 513 to £20. 

Emergent:)' Pig Feeding 

High, prices and scarcity prompt a consideration oi pig 
feeding as an emergency activity on die part of town 
and suburban families. Is it possible? Is it desirable? 
llow may it be managed? These arc the more important 
questions involved. 

Most cities have ordinances prohibiting the keeping 
of domestic animals -oilier than dogs and cats— within 
the city limits. In a national emergency enforcement will 
be lax, No objection will be raised to keeping chickens, 
rabbits, or pigeons. But the hog will be, generally speak- 
ing, taboo. Rest lie lions, however, will not apply to most 
small towns. They will not apply to persons with con- 
siderable acreage, and to estates. Many families may 
produce their own pork, if they like. Wlml' are the steps 
and problems involved for those who wish to engage in 
emergency pig feeding? 

Fir^ there must be a pen. Assuming that there will 
he but one pig (or two}* die pen may be small. It need 
have no floor; simply an enclosure, with some protection 
from severe weather to which the occupant may retire, 
is sufficient. 


Second, one must buy a pig. If possible, the purchase 
should be made from a near-by farmer, and the porker 
brought home in the car — mileage rationing permitting. 
Information as to source may be obtained from your 
county agent, who Iras an office at your courthouse or 
post office. If Et is not convenient to get a pig from a 
local farmer* purchases may be made at your local pack- 
ing house or abattoir. A few small, lightweight pigs 
always find their way to market loo soon. Usually these 
are sold for feeding purposes. 

What age and kind should be bought? Pigs get their 
start in life from mother^ milk. After that they should 
have the following experiences: At 2 weeks of age they 
arc taught lo eat a little supplementary feed In the form 
of mash; at 4 weeks the male pigs should be castrated; 
at 6 weeks, vaccinated against cholera; at 8 weeks, 
weaned; at 10 weeks, wormed for the elimination of 
internal parasites. 

All these things should have happened to die pig 
before it is purchased by the back-yard pig keeper. They 
arc important. Cholera is the most serious disease a fleet- 
ing swine. It can be prevented by the simple process of 
vaccination— just as human beings are protected from 
smallpox by vaccination. Male pigs must be castrated 
while young. I! this is not dune, the meat may be strong, 
internal parasites constitute a serious pest in most sec- 
tions of tile country; the process of worming, which b 
practiced hv the best hog producers, will usually stop the 
trouble once and for all, especially if the hogs are fed on 
ground that has nut been contaminated. 

If pigs are purchased from farmers, inquiries may be 
made about alt these things. If they arc purchased from 
a packers 5 supply yard, or any similar place, inquiries 
about the pigs* early experiences are not possible. But 
appearance will tell the story. Thrifty, healthy pigs are 
active and vigorous and well filled out. Beware of the 
thin pig with a straight tail and ribs that arc too plainly 
visible. Such a pig will not fatten rapidly. 

As to breed, this makes no difference, unless you have 
a preference as to color and minor characteristics. For 
anyone who is concerned the table of breed charac- 
teristics may be of interest. 

$ntd ’■ Apf'cmt net 

Poland Cllitu . Slack, floppy cm, white feet 

fmd. tail 

Duroc Jersey Red 

White While 

Hampshire black with while band 

.berks I lire lAiick, pointed ears Lh;tt aland 

up 

t : pi/[Lc:L I’ : : I . : i : L Mutlkil bklcV : 1 1 1 ■ J while 

These concise notes will enable one to become better 
acquainted with his pig. But k does not make a particle 
of difference whether the pig conforms to any of tire 
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markings or characteristics lisLed. Many farmers prefer 
what are called cr&ssbred hogs. These are hogs produced 
by crossing one breed with ft no titer — perhaps a Duroc 
sow and a Poland China male. The result will be a litter 
of red pigs with black spots, Some feeders think that such 
crosses make for stronger pigs that fatten faster than 
those purebred. 

Breed h very important in cows for the reason that it 
determines the quality of the milk. It is aUo Important 
in chickens, where it. determines weight and eon Eon na- 
tion. It is important in many other animals, but pigs arc 
all produced for meat, and there is actually little differ- 
ence in the meat so far as breed and age are concerned* 

The quality of meat in hogs is affected by feed more 
than by breed, age, or other considerations. Peanuts 
and soybeans, for example, produce a soft oily meat, 
which has a good flavor, but which, among other things, 
shrinks in the frying pan to a fraction of its original size. 
Corn produces hard pork. Garbage tends to produce a 
soft, watery pork. It Es recommended that garbage-fed 
hogs be finished on corn or some commercially mixed 
feed like hog chow; that is, during the 2 or 3 weeks prior 
to butchering, the garbage that is fed should be reduced 
in quantity or eliminated entirely, and grain or mixed 
feed substituted* 

Fading ihe Backward Pigs 

It is assumed that back -yard pigs will be fed on table 
scraps and other waste food products. This feed may be 
placed in a tight box or trough, it may be fed exactly as 
it comes from (he kitchen or it may be mixed with addi- 
tional water and some commercial feed available at any 
feed store. The addition of tins commercially mixed feed 
Is desirable, even if but a small quantity is used. Such feed 
contains protein and minerals, both of which may be 
lacking in the garbage feed. Every manufacturer of liog 
feed publishes a booklet giving directions for Els use. These 
directions may be followed, except that the quantities 
recommended may be reduced if much garbage is 
available. 

Pigs in the back yard should be led morning and night. 
They may bo watered at the same time. A metal trough, 
which is easy to wash, is recoin mended as a water con- 
tainer. It is interesting to know how swine producers feed 
pig* 

First, pigs on pasture gain faster than pigs in a pen. 

Second, pigs gain most rapidly when fed a balanced 
ration; this means that carbohydrates and proteins must 
be supplied in the relative quantities needed* To accom- 
plish this balance, most pigs are fed corn and tankage, 
which is a packing-house by-product composed mainly 
of meat scraps. 

Third, pigs will balance their own meals if given the 
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chance. Many farmers use self-feeders. These are boxes or 
bins placed in the pasture Or feed lot. They contain two or 
more compar linen la™ each with a different, kind of feed. 
The pigs help themselves whenever they are hungry. 
They take some of each feed— just enough of each to sup- 
ply the needed nutrients in the proper proportion. Most 
animals will eat too much if given the chance, but not 
pigs; they arc too smart. 

In the back yard, one will know how much feed to use 
as a supplement to garbage. Give the pig all tie will cat 
each day. He will know when he has enough. The more 
he cats, the faster he will grow. In proportion to weight, 
little pigs cat more than big ones, but big ones put on 
weight faster. After pigs attain a weight of 100 lb., they 
will gain 1 lb, each day. 

Pork on the Table 

It is assumed that back- yard pig keepers arc producing 
jjork for home use* This means that the hogs are H> be 
butchered. 

Butchering is done, usually, in the fall. In many sec- 
tions the first cold spell is known as hog- killing lime* It 
makes no difference how much the hog weighs — perhaps 
175 Ib- 3 possibly 350. ft h assumed that pigs will attain a 
weight of 200 lb* at 6 months of age; these are Lhe ap^ 
proximate goals of commercial producers. 

Farm families, and those with previous experience, 
butcher and cure their own meat; they make sausage and 
lard. Information concerning these jobs can be secured In 
detail easily. The Morion Salt Company (Chicago) sells 
for 50 ceuts a booklet tail tiled "Meat Curing Made 
Easy.” At the same price Montgomery Ward &. Co., Inc, 
(Bali Em ore) will supply "Butchering on the Farm.” 
Without any cost, one may obtain from the U. S, Depart- 
ment of Agriculture, in Washington, a bulletin "Butcher- 
ing Pork,” known as Pamirs' Bulletin 1IS6, Many tidier 
related publications may be obtained from the same 
department, including "Pork in Preferred Ways” (Leaflet 
45), "Cooking Cured Pork” {Leaflet 81), "Fats and Oils 
for Cooking” {Lcajld 204), 

Of course, it is not necessary for back-yard pig keepers 
to do their own butchering. In many communities there 
are meat-curing plants that butcher, cure, and store the 
meat for a small charge. In every town and chy there Is 
an abattoir that prepares meat for local markets. Most 
of these establishments will do part or all of the job. 

There are no restrictions imposed by Federal agencies 
upon butchering any animal for home use. But if you 
wish to sell a part of the product, eidicr at the lime of 
butchering or later, a permit to do so must be secured 
from your county agricultural war board. This local 
authority may be contacted through your county agri- 
cultural agent. 
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Growing out one pig may not seem to be a very sub- 
stantial contribution Lo llie nation’s food supply. 13 ul it 
will supply a goodly portion of moat required by one 
family. And consider what the pig keepers’ clubs have 
meant to England [They could mean as much to America. 

A DAIRY GOAT FOR EVERY l-AMILY 

The title of this chapter is tEic Victory slogan proposed 
at a convention of the American Goat Society held in 
New York in 1 942, Members of this society, those belong- 
ing to the American Milk Goat Record Association, and 
persons identified with oilier organizations devoted to the 
improvement of this animal, see the goat as the ideal 
source of milk supply for every American family, rural 
and urban. To many people in the United States, millions 
of whom have never seen a milk goat, dais is a new and 
novel idea; but based upon (he experiences of those in 
oui L own country who already keep goats, and upon a 
world-wide viewpoint, the slogan is practical anti 
logical. 

Goats arc found in all parts of the world, other than 
the Polar regions. With the exception of the dog, no 
other domestic animal is so widely distributed as the 
goat. Such popularity Is evidence that the people of the 
world have found goats to be practical and useful 
animals. 

Milk from goats is said Lo be superior to cow s milk in 
two respects. Fir sl t it is digested more quickly and more 
completely. Second) It is a safer product to consume as 
r aw milk. 

The fat particles in goat’s milk are much smaller than 
those in cow’s milk and, therefore, more easily digested. 
The curd of cow’s milk forms a dense, adhering mass, 
slowly soluble as compared with that of gnat s milk. 
The curd in goafs milk is light, flaky, friable, and easily 
soluble. Many doctors have endorsed and recommended 
the use of goat’s milk. One uf them, typical of all, said: 

Thfi chemical ec?ni[MJSJ£L(n: and ^.ssc with which goal milk can he 
digested by depleted LtlcJ E’vIlI Uh* I s make il a must tlcsirahjc ftuxl. 

JS'o food will give ;is much rcftim iu assimilable sUsslintf, minerals, 
balanced proleiaia, carbohydrates, fnls, and vitamins, With so titde 
taxation on digestions MS gciat milk. 'lliC wc-ikesL <4 the weak prove 
capable of digesting acid assimilating ils wonderful building sub- 
stances* Encrv^dnn is more quickly overtumt by its use ihftn by auy 
oilier method known. I(s blood-building, Iicrvc-restonng qualifies 
for young and old Lh not questioned. 

Goafs milk is not a medicine, but it Is recommended 
for babies and persons who are ill. It Is reported that 
babies who will not gain on cow’s milk often show marked 
improvement when put on goat’s in ilk. Many hospitals 
serve goat’s milk exclusively to patients. The milk is very 
palatable- II differs from tow’s milk in that the “cream” 


does not rise Lo the lop so readily! this is due mainly to 
the small size of the globules of which the butter-fat is 
composed. The cream may E>e separated from the milk, 
however, and a very delicious butter can be made from 
goat’s milk. It may also be used in making cheese and 
other dairy products. 

Coat’s milk may be consumed roio with safety. This is 
a very important point in its favor. 

Milk is said to be the perfect food, and so it Is. but the 
U. S. Public Health Service insists upon having it 
pasteurized. This is necessary, it is contended, to safe- 
guard public health. Of course, this service has no control 
over what is done — authority is vested in city officials— 
but It has recommended the model milk ordinance so 
successfully that in most towns and cities no raw, or 
unpasteurized, milk is offered for sale. Pasteurization, 
of course, is a process in which milk is heated to a tem- 
perature high enough to kill bacteria, which is a very 
high temperature! While the process may be carried on 
in a scientific manner so that llie nutrients arc preserved, 
there is no guarantee that die milk may not be “cooked*’ 
to death, so far as nutrients are concerned. 

Milk is pasteurized mainly to overcome the possibili- 
ties of transmitting cow-bome diseases. Chief among 
these are tuberculosis and Bang’s disease, which in 
human beings may produce undulant fever, sometimes 
called brucellosis For years our Federal government has 
been waging an aggressive campaign to wipe out these 
diseases. Remarkable progress has been made. 

In my opinion, clean, raw, cow’s milk is perfectly safe 
to drink, if tL comes from disease-free cows. All coni' 
inertial herds must be tested from time to time in accord- 
ance with si ale laws. Any veterinarian can test one’s 
family cow; it may be advisable to have this done, 
especially when a new animal is purchased. But it is 
significant that goats du not have tuberculosis. They do 
nut have Bang’s disease. Goals arc as nearly disease-free- 
as any domestic animal. It is not necessary to pasteurize 
goofs milk. 

It is impossible to state how many milk goats wc have 
in (he United States. The census gives the number of 
ini Ik goats on farms “of Llircc acres or more” in size. 
Perhaps this includes all commercial goal dairies and a 
number of goats kept for providing the home milk 
supply. But half the milk goals En the United Stales arc 
found in the back yards of homes in industrial communi- 
ties and metropolitan areas. Such goals were not counted 
by the census takers, 

M ilk goals are found in every part of the United States. 
FEu tr is nut a slate in the nation that has not a number 
of herds. Some stales have several goat societies and 
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associations; aE3 have breeders of registered stock. 
According Lo the census for 1940, the mountain acid 
Pacific regions have the largest number. In California, 
part icts Early the Los Angeles district, (he milk goal lias 
become very popular, The North Central StaLcs, both 
cast and west, have large goal populations. New York 
State has so many milk goals that six active associations 
dealing with (he industry are maintained. 

America's leading goat -feed manufacturer reports 
that lEte goal population is increasing very rapidly and 
that the greatest development is taking place around 
industrial areas. Including such cities as Pittsburgh, 

I Ja Id more, Philadelphia, and Birmingham. Wartime 
scarcity of milk and dairy products is largely responsible 
for (lie growing interest in goals. A similar development 
occurred during and following the First World War. 

Al ilk Goats Jar City Consumers 

What arc the advantages that the goal offers as a 
source of home milk supply for residents of towns anti 
cities? This question is answered in the 1937 Yearbook 
of the U. S. Department of Agriculture in die following 
words: 

A gout Can tie kept where ii is impossible to keep ft Cow, anti a good 
producer wiLi au|ppJy sufficient JnjEk for the average family. The milk 
is a wholesome and nutritious food, and, iii addition, the me a t is 
palatable and nutritious. In Lucidities: where ail adequate supply of 
milk is not available and the keeping of a cow is impractical, good 
milk guats will contribute materially to the welfare of many families). 

Cornell University endorses the milk goat in the 
full □wing statement made In <|r I’he Dairy Goal'' (Bulletin 
414): 

Mnny families on the outskirts of cities, in sinaU towns, or on small 
holdings throughout the Sene can with advantage keep two or more 
goats; to supply themselves and (heir neighbors with fresh, wholesome 
milk and butler -ind chcrst. besides the family use of goatY milk, any 
surplus nii Ik may lie used prohlably in L Lie raising of anti Other 
animals that have a fairly good pedigree value, The goat ss a friendly 
animal, is easily kept, and with proper attention Is exceptionally 
hcahlty and relatively free front many uf the troubles that affect other 
domestic animals. 

The American Milk Goat Record Association dis- 
tributes a booklet in which Dandridgc P, West, Norfolk, 
Va., is quoted as saying; 

Tfte crowded and hncjisiv-e conditions of agriculture, and the 
further consequence of soaring prices for dairy products, hrive Created 
ii demand for an auiiiial that produces milk more economically than 
the cow , 'mil under conditions where a cow could not be kept. This 
demand the well-bred goat fulfils. 

Grafton Lothrop, manager of the dairy department of 
the Ralston Purina Company, St. Louts, says: 


An original investment for a good milk goat giving from a to 4 
quarts |w:r day is less than litis animal can he kept in the hack 
yard where a cow could not be. ft r.jn br fed for less than S6 a month. 
Tins means a very low cost per cjuart of milk. The matter of labor 
dots OOt cuter into- the maintenance uf a goat because it become? a 
pet and is (ended by some member of die family in spare time. This 
is n. particularly strong factor in favor of [be milk guaL under present- 
day conditions. 

Statements such as the four quoted arc typical. They 
could be multiplied many times by personal and agency 
endorsements of the milk goat as an excellent source of 
the fa u til y\ supply of dairy products. 

WliCti it is compared with the cow* the following 
advantages of the milk goat may be cited: 

1. A milk-goat doe (or even Lwu) costs less ihan a cow. 

2. One cow cals as much as six or eight goats. 

3. Goats do not require as much room as cows, 

4. Less space is required for s Lori tig feed for goats. 

5. More of the goat's feed may be supplied without 
eost, ; f one is willing it) collect it. (Goats need nourishing 
feed but will eat trimmings from trees, weeds, and other 
thi tigs that cows would not touch.) 

6. It is less trouble to arrange for file breeding of a 
doe than for dial of a cow. 

7. On the basis of investment and maintenance costs, 
goats may produce milk of greater value. 

Goats, when compared with cows, naturally have 
some disadvantages. Among these we might mention 
that the goal gives much less milk than a good cow. It 
requires a longer period of time to milk a given quantity 
of goat’s milk than die same quantity of cow 1 s milk. Also, 
the goat has a longer dry period than the cow. 

In answer to these disadvantages, it may be said that 
one well- bred goat will supply ail the milk required by 
the average family. The total time Involved in milking 
h small. If two goats are kept, a, continuous supply of 
milk may be assured. 

Types and Breeds 

There are three types of goats: (1) the mohair, Angora; 
(2) the shcat-hair, American; and (3) the milk-group. 
Each type has been developed to supply a specific 
product — the first, long hair i called mohair; the second, 
meat; die third, milk. All types may be used for meat; 
the pelts or skins of all types arc used for making shoes, 
gloves, puekeLbooks, and other small articles, More than 
50 million pounds of goat skins are imported annually; 
most of these skins came from Africa. 

We are interested, at the moment, only in goats of tine 
third type— those developed lor the primary purpose of 
producing milk. Only goats of diis type will serve as 
producers of die family’s milk supply. There are many 
breeds of milk goats. We shall consider the characteristics 
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of [he four most numerous i]i Lite United States, These 
are Toggenburg, Saanen, Nubian, and French Alpine. 

Titggtaburg . — Imported from Switzerland, these goats 
are generally hornless, brown in color with a wliite stripe 
down each side of the face. Very hardy, they can bo kept 
in any climate, hot or cold. 

Saattm . — Largest of the Swiss breeds, these are wMle 
anti, as a rule, hornless. A production record is lie Id by 


Wo animal suffers m?n: from homesickness than the dairy goat. A 
doe that is producing writ may decrease greatly in production when 
she is moved, However, g*»d car? -and feed, plus affectionate han- 
dling, will frequently overcome the adverse c fleets of moving. It is 
frequently advisable to buy two or more animals in establishing a 
.flock so that lunesoiuencss and homesickness will be minimized. 

Q, Is age a matter of importance? 

A, No. Docs between 2 and 5 years old tire to bo 


the breed of 4,161.7 lb, of milk and 183,5 lb. of butLerfat p lc |Vned, as they arc in their high-production period. Of 
in 9 months and 8 days. These animals are suited to all ct}urse suC p docs will cost more than those that are 
climates. Where space is limited, the animals make good IIlUC h younger or much older. Does produce well until 
records when stall feci. they are 8 or 10 years of age. Kids may be purchased at 

Nubian.- — Tall, with drooping cars, generally hornless, a relatively low cost, but the purchaser will have to wait 
a [id varied hi color, this breed was developed by the for his milk until they attain a production age. 


English people and represents crossbreeding with African 
goats. While they do not give so much milk as the 
breeds previously discussed, the milk of the Nubians 
is rich, and die breed is known as- the Jersey of the goal 
family. 

French Alpine* — Imported from France where the breed 
has been developed for production and sD.o without 
regard lo color and markings, this breed is large in, si^e 
and quite hardy, and lias a capacity for production. 

Buying Dahy Goats 

Before discussion of the problems involved in buying 
goats lor providing the family milk supply, a common 
error should be corrected, it is believed by many that 
goats have a bad smell. 'J' his is not true, as far a$ the 
females (docs) are concerned. Docs are odorless; they 
are clean and appealing, li is the males (bucks) that 
give the goat family a bad name. Even they may be 
comparatively odorless if kept clean. However, since few 
persons interested simply in the family milk supply will 
keep any b ticks, the problem dues not confront the keepei 
of back-yard dairy goats. 

Many questions concerning purchases will occur to the 
individual who for the first time launches a goat-keeping 
enterprise. We will attempt to answer the questions 
commonly asked, assuming that the buyer is interested 
\n keeping goals only, or primarily, to provide a home 

supply of milk. Tine following 10 questions will cover the 
mure important factors to be considered. 

O, How .should one start with milk goats: 

A, It is possible to start with one doc, but it is recom- 
mended that the purchaser consider buying two does. 
Two goats seem to thrive better than one. Also, since 
one goat will be dry a portion of the year, two goats will 
provide a continuous supply ol milk. 

"The Purina Goat Book” (published by Purina Mills, 
St. Louis, Mo,), which will be sent to anyone on request, 
contains the following paragraph: 


o At w hat stage of the lactation period should does be 
purchased? 

A. Moat authorities recommend that a dry or nearly 
dry doe be selected. Such a doc, bred to freshen soon, 
will get adjusted to her new homo before coming into 
production. 

Q. What breed shall I choose? 

A. This is a matter of personal opinion. 

O, Should I buy grades or purebreds? 

A. This depends upon how much money you want to 
spend. Cornell University says by all means buy grades. 
There are two reasons for this point of view. First, there 
arc not enough purebreds for all. Second } a beginner may 
just as well learn on Jess expensive animals. 

Q. How much must l pay per head? 

A, This is, also, a matter of personal opinion. Enough 
should be spent to buy production, A grade doc may be 

bought for £10 or £1 5, Docs with good production records 
may cost 525 to 550. Purebred, docs may cost 5100 or 
more. The record price, T believe, is 52,500. 

Q, Should a backyard producer expect to sell breeding stock? 

A. Yes, after gaining some experience. But at fu'sl the 
advisable thing is to concentrate upon producing the 
family milk supply. The kids may be raised, sold, or 
slaughtered. 

Q. What characteristics should one seek? 

A. Healthy goats in good physical condition. Also, 
goats from a heixi or flock milked each day. Choose a 
doc with a good production over an entire lactation 
period — not one that for a few days or a few weeks may 
have produced a large quantity of milk. Anything above 
2 qt, a day is good production, if one is Interested in milk 
for the family. 

Q. Should one expect any guarantees from the seller? 

A. Tills depends upon how much is paid, what die 
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seller promises to deliver, what simulations, if any* are 
made in connect ion with the purchase. 

The American Coat Society recommends the follow- 
ing 10 points as a guide foe fate- trade rules* These may 
be the basis of a bill of sale signed by both seller and 
purchaser, 

L Bo tEi the seller and the purchaser know before the 
transfer dial the goat is the (ri) purebred registered; (It) 
grade recorded; or (c) grade with no record. 

Any misrepresentation shall nullify the sale and entitle 
the pure baser to return of any monies paid. 

2. The seller guarantees the fertility of a buck. If the 
buck proves infertile, then the seller shall make satis* 
factory exchange for another annual or refund the money 
paid. The purchaser shall pay the transportation charges 
on a second animal. If the goat sold is a doe, there is no 
guarantee or fertility. 

3. If the goat Is a bred doe, both seller and purchaser 
should distinctly understand, whether the doe is ^Guaran- 
teed bred 1 * or merely “Presumed to be bred.” In case of 
“Guaranteed bred,” the seller shall make satisfactory 
exchange for another annual or refund the purchase 
price if the dot: is not bred. In case of “Presumed to be 
bred,” the purchaser assumes the responsibility, 

4. The full purchase price shall be paid before 
delivery of the goat with the proper registration papers, 
accompanied by the duly signed transfer papers. It is 
the duty of the seller to complete all necessary records 
or transfers conferring title to the buyer. 

5. The purchaser shall assume transportation costs 
of animals purchased, including transportation costs of 
any animal returned to the seller. 

6. 'rite owner of a buck cannot guarantee that a due 
will be with kid, but lit shall provide, without further 
cost, a second mating if desired within 7 months of the 
first service. 

7. The goat transferred or sold shall be in good health 
and conform to markings given oil the certificate ol 
registry. 

3. Goat is horned; dehorned; disbudded; or hornless. 

9. The purchaser must report to the seller any dis- 
satisfaction with any animal within 10 days, except in 
case of infertility. 

10. The A.G.S. is not responsible for private sales 
between individuals, but we expect A.G.S. members to 
follow fair-trade rules. 

Q , Wh:if, may otic jittd goals o f the kind dcSifed? 

A. There are milk goats near you, regardless of where 
you live. Purchases should be made from the locality in 
wlii eh you reside. If there arc goat dairies in your com* 
munity, they will sell you goats, or tell you where they 
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may be purchased. Your county agricultural agent will 
know of breeders in your community. The dairy depart- 
ment In your state agricultural college will be able to 
supply a list of breeders or a list of die organisations in 
your .state devoted to the goal industry. 

A buyers’ service is maintained by the American Goal 
Society, Lincoln, Neb. On requesL, a list of the breeders 
In die state and region in which you live will be mailed. 
The same service will be rendered by 77if Goat World, 
Vincennes* Ind.* official magazine for the American Milk 
Goat Record Association. 

Equipment Jot Goal Keeping 

II is assumed that the equipment: of the back-yard 
goat, keeper will be held to the minimum. This is desir- 
able in the beginning. Il may be* unavoidable in war- 
lime, as there are restrictions placed upon the building 
of anything nut absolutely cssenLiab 

A building or shelter of some sort must be provided. 
This may be a small shed; it may be the garage, or a 
part of It. A lean-to attached lu the garage may be built. 
Essentials of the shelter are Lhat il be dry, well ventilated, 
constructed sufficiently well to keep out cold winds. Ideal 
conditions visualize a small shed of not more tlian 10 by 
IB ft. and high enough to permit Lite attendant to walk 
around comfortably inside. The floor space may be 
arranged in any way desired, but ii sEiould provide Lie 
stalls or box stalls* a milking room* and a feed-storage 
compartment, 

A separate feeding stall for each goat may be 2 ft. wide 
and 4J,4 ft, from Front io back, box s Lulls are preferred, 
as they give room for exercise if about 5 ft. square. 

A shed of the size suggested will be large enough so 
that a little pen for kids may be provided* if one wishes 
to keep the young goats. 

A very small milking room is desirable but not neces- 
sary, especially if one provides box stalls. The milking 
room should have a concrete floor, if possible* so that it 
may be kept dean easily. And a milking stand should be 
provided* This is a little stand on which the goat Es 
placed for milking. The stand may be fastened to the 
wall or not, as one prefers. 

Concrete noon's simplify cleaning, but they are cold 
and therefore nut desirable. If the shed has a concrete 
floor, it may be covered with a movable wood floor, or 
a small scci Ion of such flooring may be provided on which 
the goats may sleep* 

Each stall, of whatever type* should provide a manger 
for hay and a place for the pan in which the concen- 
trates arc fed; or* if the shelter is not so elaborate* pans 
for feed and pails for water are provided. These may or 
may not be placed in racks at a convenient height front 
die floor. 




3 80 f(, D M 1” X 4” AiKJi'iug, Loft. 

3 — 2'H" X i'ft" X 'A' r batten door. 

1 — X ^ 'S' 1 door frame, 4 A" jambs, 

X 3 JJ" casing, 2 sides. 
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detail}. 
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4- r r X 4 jr X 6 J frieze board* 

1 — B ,r hasp, 
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4 |i;lli- kiisIl fu.SL<:nCiK r 

4 |wtLi ?-" X 2 " iiutts. 
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}M FRONT ELEVATEON 

Ideal smalt bam Jw goats. (IW> G'«r( Journal.) 


fjts r* $ mop W4WM 




2*£tAfr£m Zi-i\c 


LOFT 


JLOFT 


MlLKMfG 


faff fa, 6 SHfATftiNG 


FUK>M 


Sei ptfSaV 


cave n oon 


a < e.n co/i 

CSM«f 


LN ^-CMDBRriLL J 

kj tf ” CQtfC. /MILS, ■ 

OM 4 cVrX ■ / flCW S 7 X Ll+ T*£ STAL IS 
SVQTer 

For Dimensions and Consfn/ction of fVaii 
Sec/nJns, Tie Std/is, Bon Staffs, Mffkifig Stand 
and Grain Son SC€ ptffatfs- 


FLOUK PLAN 


An idea] small bam fur ftonts. (£>ott> Goat Journal*} 


Uill of material needed for small gfl.lt bam illustrated 


4^3 yards concrete {>2-4) 3 part cement, 2 parti 
sandj 4 parti broken stone. 

1 — 4" hard tile P trap. 

10 — hard tile. Mote: 'File figured to outside 
Of building only, 

I — < 3 " ^ (j ir Q i flflcr drain for 4" lile. 

6—2 " X 4 rr X I0 r plates. 

6 2" X 4" X 1&' plates. 

41 2" Y. ;■ H-' U ri ^mldii::;. 

1—2" x 4“ X 1 4 J O S Studding gable. 

10 2 ,r X 4" X 7 r studding, nulk room. 

20- 2" X 4" X S' rafters. 

3- 3" X 6" X 18' rbige. 

6ii0 ft. 3) M 1" X 6“ Cuuc siding. 

4 -1" X 3" X ft r comer Iwanfc. 

4— 1" X 4" X 9' corner boards. 

3 rolls. 3-ply roofing . 

33 lbs. &d conunjon naiJf. 

10 ]1ts. 10d common nails. 

5 lbs. 20 d com mutt nails, 
t lb. ftd casing nails. 

1 lb. tOd rasing nails. 

2 pairs ft" T binges. 

3.10 it. 15 M 1" X 6” flooring, roof she a thill g- 
630 It, 13 M 1" X 6" flooring, inside lining. 

30- *2" X 4 r ' X lO' joista, loft- 
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of feed and efficiency hi bundling the feeding operation for goat*. [From 
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Commercial firms mate aii goat equipment including 
mangers, mi ik stands* feeding pans, water containers, 
and all other essentials, Anyone handy with tools, 
however, can make these tilings at home, A local tinner 
can make any type of feed pans desired. Some One-pound 
coffee Cans (if still available) are about the right size 
and shape. 

It goes without saying that the quarters should be 
cleaned dally— twice each day in hot weather, A good 
disinfectant should be used about once each week. 

Fading Goals 


The quantities may be increased or decreased in relative 
proportion as desired. 

Block salt should be kept before goats of all ages at all 
times. 

Clean water is essential. It should be kept before the 
goats at. all times, or fresh water may be given the goats 
three limes each day. In the winter warm, even hot, 
water is appreciated. Goats, like dairy cows, should be 

encouraged to drink all the water they will consume. 

Feeding Direction 

1 hi it i fit i jj JtiAinu jfu'iil'j ri fluid <3rt *dg£ finl tAiif appthfx {/ji r}f>i OPtrJiidtflgi 

ihrm aUwjf! tagff h tnl nfftfr 


Goals arc fed in the same way as dairy' cows; they have 

the same requirements. The only difference is in the 

quantity of feed consumed* The feed needed to support K«is 
one dairy cow will feed sir: or tig ill goats. Coats arc 
natural browsers. They like grass, hay, and tender 
sprouts of tiees and shrubs. Pastures are desirable, but 
not necessary. During the summer months the goats 
may be tied out to get some green feed, sunshiny and 
exercise. Even In the colder seasons they should be 
allowed to go outside for exercise and fresh air. 

We are primarily interested in the feeding of goats in 

milk. Such goats should get all the legume hay they will 
eat. Leafy, green alfalfa is preferred by most feeder. 

Any of the clovers or other legumes will serve quite well* 

Succulent feeds are desirable— grass in summer or per- Crow- 
haps leaves of cabbage, lettuce* earroLs, or turnips. In 
addition* a concentrated feed of grain and protein and 
minerals must be used. For one or two goats it is assumed 
that the owner will buy commercially mixed feeds* of 
which there are se ral on the market. Milking goats 
should be fed such a concentrate twice each day, morn- 
ing and night — about 1 ql. each time. 

"The Purina Goat Book” summarizes feeding prac- 13ry 
dees for goats of all ages and conditions in the table 
shown on p?ges li 2 and M3, 

Foi the trade-name feeds given in the outline those of 
other commercial concerns may be substituted. Every 
large feed-making company has a line of goat feeds to 
sell Vitality Mills* Board of Trade* Chicago, for example, 
has a goat-feeding plan based upon the feeds it sells in 
which grain combinations are staggered with pelleted 
feeds. These feeds and the plan for using them are en- 
dorsed by many goat raisers. Mkltrri 

Commercial feeds are convenient. They arc scientifi- 
cally compounded. They contain all required nutrients 
m the proper balance, and they arc registered in tlie 
states where available and sold under guarantees pro- 
tected by (he laws of the state. 

If one prefers to mix his own concentrated feed* the — 

following formula will prove quite satisfactory: 10Q lb, ,5uci;i 
corn* 100 lb. oats, 50 lb* bran* and 25 lb, linseed me ah 



1 fthinr . L J j-l L '.v El Jit to feed 

Hay 


First 2 weeks: Remove kids from 
nifilb'f at birth. Fc*d wirmed 
ttlOCiicfs mi lb f ro;u buttle or pan 
at I'-'iflt four limes a day. Kitts will 
consume about qE, of milk 

daily. 

2 weeks to 6 weeks: Continue to feed 
lEllllC *13] LOttO t of ITllSk. Until 1 lh 
week. Allow kids to have Purina 
Calf Scarce na, along wjch liic 3ni3!t 
twice a day, Beginning at Stti week, 
start ino'Ca-tiog amount of Calf 
Startrna and decreasing amount of 
i c ] i 1 k si> that bids can tie weaned 
when 6 weeks old. 

Kind: Fine leafy or 

chopped -in.) alfal- 
fa. 

Amount: Keep before 
khi$ at aH itjiics. 

How fed; Trough, pro- 
tected so that Lids 
cannot: tj'ainplc in it 
and get it wet. 


:i weeks CO fees Iren mg: Keep lAnina 
Calf Sl-arlena Lia front of this at all 
times. Retain just enough Calf 
Starcoaa in trough's cg last frvm cine 
feeding to the next. Feed twice a 
day, l.>o' riot allow feed to pile up 
or remain in trough** to become 
sfioiled or nioEded. Kids do not like 
it and it may caute a court. 

Kind: Fine leafy or 

chopsjcd alfalfa. If kids 
show any tendency to 
scour, switch to mixed 
timothy and ciover 
bay. 

Amount: Approxi- 
mately 3 lb. per day. 

How fed; Trough. 


GouCs need a 3-H)unCh dry |Kriod to 
rebuild tiod y condid oli before st.ii'E- 
ing to utiJk again. For first part of 
dry (..‘.nod feed good Bay or pasture. 

Last <1 weeks Before freshening: 
Ihed 1 qt. Goat OIlqw morning 

and night (-3 qt. daily}, along witli 
good hay or reasonably good pas- 
tun;, If on cxocpLitnially good pas- 
ture, Goat Cl low may be reduced 
IU t rj[. i:kj:illji^ amt night (2 qt. 
daily). 

Kind: Alfalfa,, not 
elkopjwhl. 

Amount: Keep plenty 
. of hay before the goata 
at all dines. Dry goats 
should cat 5 *t> 6 lb, 
of hay daily. 

How fed: Have hay rack 
or trough protected 
so iEint goals cannot 
trample in Eiay, 


1 lj c . morning J ] qt, ■ I i l- 1 1 L 
Green grazing when possible 

Srune bind and amount, 
as for dry goate; When 
on pasture, Bitch gevtts 
in front of racks or 
mangers 30 min. be- 
fore milking, lu make 
suie tliey gel etaougEj 
Isay. 


Growing hjuI service thicks : 

Feed 2 to 3 ql. Goat Chow daily. 

Same as for dry goats 
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In general, it may he said that every rule that applies 
to die feeding of cows is applicable to the feeding of goaU. 
The quantity of grain or concentrate, for example, may 
be increased a little as long as the milk flow increases. 
Feed Is the raw material from which milk is made. Also, 
the anatomy of the goat, like that of the cow, is designed 
primarily for roughage — concentrates art fed as a sup- 
plement to hay and Other bulky feeds. 

Milking Tour Goats 

Goats should normally be milked twice daily— at 
morning and at night. High-producing goats, like record- 
breaking cows, may be milked three times daily, at 8-lir. 
intervals. It R said that milking lEirce times each day will 
increase the milk production 20 per cent, hut labor is a 
factor to be considered; as a daily chore, milking twice 
better fits the work or school schedule of most urban 
families. 

Fur the convenience and comfort of the milkers, 
stands arc usually provided for milking goals. These are 
little platforms about IS iia High, 2 ft, wide from front 
to back, and VA to 4 ft, long. In the front is a stanchion 

FLOOR 




STANCHION FEED PAN BRACKET 
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through which the goat puts its head- There may he a 
small feed box in front of the goat so that it can nibble 
on some feed wliile the milking is in progress. Milk 
stands are of two types. They may be complete and 
movable units so that they can be placed outside the 
bam or shelter in good weather* or they may be attached 
to the Interior wall of the barn or shelter. Those of the 
latter type arc ordinarily made so that they can be 
folded bach against the wall white not in use. 

Goats arc normally friendly and obedient animals. 
They ,'iOtm learn to mount the platform at milking time. 
A run-up from the ground* in the form of a elected ramp* 
should be a part of the stand or provided as a separate 
piece of equipment. The milker may sit on a box* as in 
milking a cow. 

Before milking, the udder should be washed with a 
warm cloth and dried. r l he hands of the milker should be 
clean and dry, A goat should be milked from the same 
position as a cow — tire right side* Unless the teats are 
very small, l.hc same grip and processes should be fol- 
lowed as suggested for milking cows. If the teats arc too 
small, then the stripping technique may be used. As in 
tile case of a cow* the doe should be milked dry. Otherwise 
die quantity of milk produced will decrease rapidly* 

As soon as the milking has been completed the milk 
should be strained. Single-use strainer pads are recom- 
mended. Of course* a cloth may be used* but* if it is* it 
should be boiled each time before it is used again. The 
milk should be precool ed before it is placed in the 
refrigerator* as is suggested in the case of cow’s milk. 
Pint or quart bottles are convenient containers for keep- 
ing the in ilk while in the refrigerator. 

As has been already noted, butter and cheese may be 
m fide from goat’s milk if one wishes and lias a sufficient 
quantity. It is assumed, however, that in most cases the 
city family with one or two goats will not accumulate 
enough milk to make these products, as there arc so 
many other ways in which the milk can be used. The 
“cream” does not rise to the top of the container so 
quickly, completely, or easily as is the cast: with cow’s 
milk, by placing the milk in shallow pans* instead ol 
bottles, one can get the cream to come to the top so that 
U may be skimmed off for butter making or other uses. 
The butter made from goat’s milk tends to be white, like 
lard or shortening; color should be added, as is usually 
done with cow’s milk during l lie months when the cows 
are not getting green grass on pastures. Coat cheese is 
an excellent product. Recipes for making it may be 
obtained from the U. S. Department of Agriculture, 
Washington, 

Whipped cream, ice cream, and all other dairy 
products may be made from goat milk. It may be used 


in cooking in the same way as cow’s milk, like quantities 
being used in recipes calling for milk. 

It is assumed, of course* that the major portion, of the 
milk produced will be served as a beverage as cow’s milk 
is used by those who have a sufficient quantity. Children 
should drink some milk at every meal. It should be 
served very cold. Interestingly enough, goat’s milk in 
some countries is served hot* but most Americans will 
not like it that way. 

Breeding the Does 

The lactation period in goats, that is, the length of 
time intervening from the date of freshening until going 
dry again, is from 3 to IQ months* Perhaps tire average 
is from 7 to IQ months* Some does will give milk for a 
longer period than 10 months. The better lire breeding 
of the individual, the longer the lactation period. Purc- 
breds of the leading breeds are usually superior to grades 
in this respect* 

Does are usually bred the first time at from 15 to IS 
montlis of age; but well-developed docs may be bred 
at an earlier age, perhaps when only 9 or 10 months 
old* After kidding the first time, a doc is bred once each 
year. The gestation period is from 145 to 155 days in 
length. Roughly* it may be said to be a period of 5 
montlis* This means the time that elapses from the dale 
of service until die kids are born. 

Normally the breeding season may be regarded as the 
period from September until January. The first period 
of c&lrus (heat in does) may occur in August. Unless the 
doc is bred, it is possible that heat periods will develop 
after January. This, along with a consideration of the 
lactation period, explains the reason for keeping two 
docs instead of one. if one of the docs can be bred in 
August or September, she will freshen in December or 
January, If die second is bred in December or January, 
she will freshen in April or May, Such a plan will pro- 
vide a year-round milk supply aL about a constant level; 
that is* practically the same amount of milk will be 
available at all times. Naturally, during the lactation 
period the amount of milk given changes* It will increase 
lor several weeks, remain for a period of months at a 

more or less constant level* then tend to decline. 

One may dry up a goat by skipping a milking period 
every day for a while* then skipping two milking periods 
at regular intervals* ihen Lln’ce, then four. 

The heat period in docs may be detected by nervous- 
ness, twitching of the tail, and other unusual actions. 
When it appears the first time — say* in August— die 
period will be very short* possibly not more than a few 
hours in length. If the doc is not bred at that time, the 
period will reoccur every 17 or 21 days* although the 
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period of reoccurrence will vary with individuals. Each 
time, fur 2 or 3 months, tine period will be increased in 
length until it extends over two or more days, 

Naturally, the owner of a back-yard goat will not keep 
a buck, but at the cost of a small service fee the doe 
may be bred at any goat- breeding farm or dairy. 
Arrangements* if desired, can be made by any voter i- 
narian. 

Goats are prolific. Twins are more frequent than single 
kids; triplets arc not uncommon, A beginner in dealing 
with the period of kidding, which will be approximately 
ISO days after the doc has been bred, may wish to call a 
veterinarian to advise liim as to the proper procedure. 
After the first experience, this will be unnecessary. 

What should be done with the kids? This is a debatable 
question. Experts advise that they be killed at once. 
Especially is this advice given with respect to male kids. 
It is pointed out that the city or town owner docs not 
wish to keep bucks. They may be raised and killed for 
meat, but by die time they have reached the desirable 
age for slaughter they have become pets, and one can 
neither kill nor cat a pet. In any event, the milk given 
by the mother is not to be used as human food for several 
days. If the kids are kept, it may be milked and fed to 
them from pans or bottles. 

After kidding the mother goat should not be fed much 
grain for several days; then the amount must be increfiscd 
gradually until she k on the full feed ration recom- 
mended for milking does. During this period she should 

have an abundance of clean, fresh water, possibly warm 
or hot water if the weather is cold. 

Health Rules 

Goats are healthy creatures. Id tile trouble need be 
anticipated. But., even so, disease and ill heal th arc the 
banc of every animal keeper’s existence. You must pro- 
tect the health of your goals in every way possible. 
Here arc some of the rules that seem worth while. 

L Do not let goats run on damp ground. 

2. Never let the bedding stand long enough to get wet 
and soggy. 

3* Always keep feed olf the floor of goat pens. 

4. Keep the goats in a dry, well-ventilated place, and 
out of drafts. 

5, If vermin come, use a powder to kill them. 

6* Cal) a veterinarian in case of sickness. 

7, Start out with healthy slock and feed in accoidancc 
with directions. 

Very little trouble will come if goat owners follow 
these health rules and the principles of good management. 

Why not act upon the proposed Victory slogan and 
keep a doe— or even two does? You can make yourself 
independent of the milkman by keeping in your own 


back yard one or two of these friendly animals that arc 
“producers of nature’s most perfect food for man/'Q 

WHY NOT RAISE SQUABS? 

The squab is a delicacy that may be enjoyed by every- 
one. There is no living creature more prolific or easier to 
produce than the pigeon. 

In the United Stales squab product ion is a growing 
industry. For the most part, it is located near large cities, 
which supply desirable markets. The squab is still a 
luxury food, however; it sells for a very high price* as 
compared with other meats. When I month old squabs 
are ready for market; at that age they weigh a little less 
than 1 lb,, yet often sell In retail markets for as much as 
H ! r An average price of 50 or 60 cents a pound has been 
realized by producers over a long period of years, includ- 
ing the very low price of 25 cents a pound in 1.932. 

Squab production hits several advantages* when com- 
pared with the growing of chickens. First, the birds main- 
tain maximum production for a period of 5 years or more 
— no replacements of breeding stock are necessary during 
this period. On the other hand, you know that hem 
attain maximum egg production during their first mature 
year, and aher that production fails rapidly. As a conse- 
quence, new chickens for the laying flock must be pro- 
vided each year. Second t pigeons are not so subject io 
disease as chickens- Third, pigeon parents raise* protect* 
and feed their young. Baby chicks must have constant 
care. Thus, the work involved in growing squabs for 
home use or for market is not so great as that involved in 
the production of fryers and broilers. 

The greatest disadvantage in growing squabs as com- 
pared with broilers Is that the parent stock must be kept 
and fed the year round. One may, however, go in and out 
of the chicken business within a period of 12 weeks. For 
example, a city family may buy a number of baby chicks 
in March and by the end of May have produced 100 
broilers. At that time* the chickens may be dressed and 
put in cold storage* Within the short space of 12 weeks a 
year’s supply of poultry meat for the family has been 
produced and all the work involved has been done. On 
the other hand, the pigeons producing squabs must be 
maintained and fed throughout the year. It is true, of 
course* that the work involved is not burdensome; the 
cost is not large; and tire squabs are produced in such a 
way as to furnish a continuous supply of meat throughout 
die year. 

Squab meat is dark in color. It has a unique flavor. 
Not everyone likes squab as well as chicken. 

Chronology of a Squab 

Squab is, of course, the name applied to a young pi- 
geon, Old pigeons may bo eaten — often in a pigeon pic — 
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but they arc not so desirably Pigeon breeders cull their 
birds, just as poulurymcn eliminate their older hens from 
laying /locks, l ive older pigeons are sold at relatively low 
prices, perhaps 25 cents. 

Pigeons arc very prolific. Before die Christian Era, an 
advocate of pigeon production recorded die following 
observation: "There is no creature more prolific than the 
pigeon, and so in the short space of 40 days it conceives, 
lays, sits, and brings up Its young. And they go on doing 

this almost ail the year around.” 

Rumor has it that pigeons do not breed hi February. 
This is not correct; February is one of the most productive 
montlis. It is only during the moulting season in the fall 
tii at breeding stops. Some pairs of pigeons produce 
young Leu or eleven times during the year. 

The love life and ] mbits of pigeons arc interesting and 
quite unique among our domestic Creatures. They nor- 
mally mate once during their lifetime. If large numbers, 
of males and females arc together in a flock, each will 
select a mate. Each male will be seen to select and follow 
(or drive) one female* They live together; they sleep 
together; they work together* The task of hatching the 
eggs is shared, as is the job of feeding the young. Should 
the male or the female die, the one remaining will choose 
another mate after a time. Forced mating may be brought 
about; that is, a male and a female may be put into, the 
nest or enclosure and the law of proximity will usually 
operate to bring about the desired results, but not always. 

Stray and unattached males in the loft arc undesirable. 
They bring about domestic discord. Incidentally* it is 
often difficult to distinguish male from female birds. 

Feeding the young is unique. Alfred R. Lee, in his 
publication "Squab Raising” {Farmers* Bulletin 684, U. S. 
Department of Agriculture, Washington) makes the fol- 
lowing statement about it. 

Squabs arc reared and fed by both parent birds on ,i duck, r.rcajny 
mixture tailed pigeon milk, pro need in the crops uf the pigeons. 
The parents usually feed their squabs shortly after they themselves 
.ire fed, and should not be disturbed at dial dzne, thus making U 
desirable to water them before they are fed. Care should always be 
taken not 10 frighten pigeons. Squabs should not be dj&turbed ary 
more (ban is necessary. If die patent birds die, (be squabs may be 
removed to a nest where there is only one squab, or they may be fed 
artificially, although this process takes considerable time. 

The life history of a squab, in chronological sequence, 
is about, as follows: 

Parents .— Pigeons mate and begin breeding at the ago 
of 6 or 8 months, (Beginners in squab production should 
buy mated pairs; relatively young birds arc desirable) 

Iter.— Females lay an egg, skip a day, lay another. 
(Only two eggs should be hatched by a pair atone time* 
as they can feed and cure for only two squabs.) 

Hatching. — The period of incubation h about 17 days. 


(Both parents sit on the eggs— the male shift may be from 
S:Q0 a.m. to 4:00 jmu,, at which time the female lakes 
over,) 

Squabs .- — At 4 weeks of age the squabs are ready for 
market* (At this age no pin feathers should be visible on 
the under side of the wings,) 

Pigeons may be kept m the back yard. Strange to say, 
almost no city ordinances men Lion pigeons as being 
objectionable. If they arc kept in a sanitary condition, 
there arc no reasons from the standpoint of health why 
the birds may not be kept On any city lot. 

Small boys build pigeon houses anti allow their birds 
to fly at will. This is not desirable, Persons producing squabs 
for meat should confine their birds, A loft should be 
provided. This is not unlike a chicken house and yard, 
but may not be so large. 

Commercial squab producers expect to make E2 or 
$2,50 annually per pair above feed costs. Returns com- 
pare favorably with poultry enterprises. 

The first job of the beginner will be that of buying 
breeding slock. 

Buying Breeding Stock 

Persons wishing to raise squabs for meat must buy 
breeding stock in pairs, The number of pairs one should 
purchase may be determined solely by the quantity of 
squabs desired. 

While it is much like counting one’s chickens before 
they hatch* it may be assumed that each pair of pigeons 
will produce a do^eu squabs each year. Therefore* eight 
pairs of mature birds should supply about 100 squabs 
annually. 

Where may one discover a source of supply? Iu all 
probability there is a pigeon breeder living in your com- 
munity, If nut, you may find it interesting to go to your 
local newsstand and buy a periodical devoted to piegon 
production— perhaps* Lhe American Pigeon Journal, In it 
you will find a list of breeders with stock for sale. Well- 
informed poultry men will know the names and addresses 
of pigeon fanciers; poultry journals contain their adver- 
tisements, Your state agricultural college will locate a 
source of supply* The Poultry Section* Bureau of Animal 
Industry, U, S. Department of Agriculture, Washington* 
has published a bulletin, “Squab Raising” {Farmers Bul- 
letin Gfr4); the specialists in this bureau will aid you in 
locating convenient sources of supply. 

There is no necessity of buying pigeons in the locality 
in which you live. They may be shipped to you by ex- 
press from any section of die United States. But you 
should buy the breeds desirable for squab production. 
After all* there are many kinds of pigeons. Some are 
kept merely as pets, A number of breeds and strains have 
been developed, however, solely for the production of 
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squabs for meat* 

Aha, you should buy from a breeder who has made an 
effort to improve Ins birds by constant selection for 
greater production. If work of till 5 kind has been done, 
the breeder will inform you of it when offering birds fur 
sale. 

The breeds listed below are recommended as being best 
adapted to lire production of squabs. 

King . — One of the most popular squab producers. 

Carman . — Selected by many as most desirable. 

Swiss Mondaine.— Not so widely distributed, but an 
excellent breed. 

Homer * — A very good producer of small squabs. 

Runt -. — Largest of all breeds* 

Hungarian .—Produced more often for exhibition than 
for the raising of squabs for meat. 

Prices will depend upon the excellence of the birds 
and the reputation of the breeder* Local producers wilt 
sell surplus stock at very low prices. It may be desirable 
to buy a limited number of very fine birds and allow 
breeding stock to increase to the desired maximum; after 
all, this can be done very quickly, as the females begin 
laying eggs when 6 or 7 months of age. 

In his complete and interesting treatise, “The Pigeon 1 * 
(R. L. Bryan Company, Columbia, S, C.), Wendell 
Mitchell Levi lists the following as among the largest 
squab farms in the United States: Dyer and Davis, 
New field, N. J.; George W. Middleton and Sons, Norris- 
town, Pa.; Carpenter Squab Ranch, La Canada, Calif.; 
Palmetto Pigeon Plant, Sumpter, S. G, 

Equipment for Producing Pigeons 

The following equipment is required for growing pi- 
geons: (1) house ami yard, (2) feed irough t (3) drinking 
fountain.,, (4) grit box, anti (5) bath pan* 

The house and yard may be of any size To accom- 
modate the number of pigeons one wishes to keep, A 
house or shed 12 by 12 ft. in size, and a yard of the 
same size, will provide ample space for 32 pairs of birds. 

In such a house, a passageway at the back 3 ft. wide, 
with a door on one side, should be provided. Tills aisle or 
passageway is separated from t lie remainder ol the house 
with wire netting (commonly called chicken wire), which 
extends from the ceiling to the floor — or almost to the 
floor as will be noted later. The feed trough is placed 
in this passageway on the floor and against the partition. 
Such an arrangement makes it possible for the attendant 
to feed the birds without entering the house in which the 
nests arc located. 

The nests are placed on the side walls, 16 on. each side. 
The tiers of nests are four by four, that is, four nests wide 
and four nests high. Each is a double nest, or family 
apartment. Such a nest is almost exactly like an orange 


box, which, as you know, has a partition or division board 
in the middle, dividing die box into two equal parts. Asa 
matter of fact, many persons who raise pigeons in the 
back yard use discarded orange or lemon boxes for nests. 
These serve the purpose very well, but built-in tiers of 
nests — each wiLli a board extending a few inches in front 
to serve as a per cl: or front porch— arc more desirable. 

The upper half of the front of the house, which leads to 
the yard, may be left open. This permits the birds to fly 
out of the house and into the yard at any time. The lower 
half should be closed. Such an arrangement allows a free 
movement or fresh air; at the same lime it protects the 
birds from inclement weather — for the roof in front 
extends perhaps 3 ft. beyond the upright boards in the 
front wall, and the roof slopes downward at sueh an 
angle that no rain or snow can fall or blow inside. 
Because of the way in which the front of the house is 
built, it should not face the prevailing winter winds. 

The yard is directly in front of the house. It is made of 
a framework of 2- by 4 -in* boards and covered— top, 
front, and sides— with wire netting. 

As previously stated, the feed trough cs placed in the 
passageway at the back of the house or shed. A trough of 
any material will be satisfactory. In shape and size it 
should look about like the gutter -on a house, shallow 
enough so that the birds can reach dse feed at the bottom* 
Also, the chicken- wire screen netting in the partition 
should be replaced about 6 or 10 in. above the floor with 
litde boards (like laths) about 2 in. apart, so that the 
birds will not have difficulty in getting to the feed in the 
trough* By placing the feed trough outside the house, it is kept 
clean at all times. It is also more convenient for feeding, 
You will recall that one should disturb tire pigeons as 
little as possible. 

As is die case with chickens, the drinking fountain 
should be purchased at a feed store. If 32 pairs of birds 
are kept in the house it is important that the fountain 
should be large enough to provide an ample supply of 
water at all times. Of course, a pan may be used for 
supplying water, but il will be turned over, the water will 
soon get dirty, and it is otherwise objectionable* 

Any Container will Serve as a grit box, but it must bp 
covered. For example, a pie pan with a wood -frame cover 
— solid top, open sides — will serve admirably. 

A dish pan will serve for the bath or any similar type of 
pun may be substituted. In warm weather l tic birds like to 
splash around in water, especially in the bright sunshine. 
If there is an opening in The wire netting in the yard, die 
bath pan filled with water may be put in place without 
entering the yard. 

The bath pan is kept in the yard; the water fountain 
and grit container un the floor inside the house where the 
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birds live; she feed trough in (he pass (leeway outride the 
enclosure or compartment that constitutes the living 
quartet s. An attendant need enter this part of the house or 
loft only to lilt die containers for supplying water and grit, 
and, when necessary } to inspect the nests, or to remove 
the squabs. 

The house or loft described is not large as compared 
wilEi laying houses for chickens, yet it provides adequately 
for a much larger number of squabs than may be required 
by many families. A much smaller house will serve quite 
well for a smaller number. Of course, the feeding may be 
done by hand; that is T the grain may be scattered in the 
screened or wired yard or enclosure. 


BILL OF M ATERIAL 

Pigeon toft and flypen 
House J4' X V 
Fly pen 12' X T 

2 pieces 4" X fi" X 14' {rough for sills) 

2 pieces 4" X <j" X S' (rough) for Jill* 

5 pieces 2 " X 4 r ' X 9 J (rough) for floor joists 

4 pieces 2" X 4" X 12' (dressed) for hack- wail sluds 
9 pieces 2 ri X 4" X 14' (dressed) for end studs, door ]H»ts 
2 pieces 2 r ' X 4" X C J' (dressed) for plate* 

<j pieces 2" X 4" X 1 0 r [dressed) for rai"ic:9 (long) 

<j pi<!«a 2' r X 4 r ' X 5' (dressed) for raflcre (iWt) 

170 ft. fOngUC^nd-groove fltxiT-L:i^ 

2fKJ ft. common weather boarding' 

22D ft. sheathing for u>of 
2 squares of tin or 3Ui tal>lc roof 

1 piece 1" X 12" X V (dressed) for l>ark window 
f>U Jin. ft. 1" X A >r (dressed) for 2 doOrS (one foe fly) 

9 Lin. ft. 1-Ln. mesh wire 1 Fl- wide for back window 
C J I in. ft. 2-Ln. mesh wire 6 ft. wide for aiite [jarliifoti 

120 bricks, }£ yd. Band, 1 Sack Limn, 1 sack oriuenl, 

2 cu. fl. rock for concrete bare in front of fly 

!■ I y |>en 

2 pieces 2" X 4" X 12' (dressed) 

2 pieces 2" X 4 " X 14' (dressed) 

3 pieces 2 r ' X 10" X 12' (rough) _ 

33 liu. ft. 1-in. mesh wire 36 In. wide for sides 
IP lin, fi. 3 -in. mesh wire 4ft in. wide for top 

I lard ware 

2 prill's 3 -in. strap hinges foe back window 
2 pairs of Spring binges for wire dooi'S 

1 pair ft- in. si Nip hinges for outside aisle door 

2 hasps and staples 
2 padlocks 

Note. — Material for nesis is not included. 


Feeding Pigeons 

Several methods of feeding pigeons arc practiced. 

Most owners prefer lIlc aisle -feeding- trough method. 
Under this plan feed is placed in the troughs twice a day 
■ — in the morning and the afternoon. As much feed 
should be placed in the troughs as the birds will cat, but 
no more. Do nol feed loo laLc in the afternoon; birds retire 
early, you know. 


Same producers like the self-feeder plan, such as is 
commonly used in feeding swine. Feeders are of two types 
those with one compartment containing a mixture of 
grains; those with several compartments or bins, each 
containing a different kind of feed. The advantage of 
the self-feeder plan is that the bins may be filled once 
with a supply sufficient to last for several days. The disad- 
vantage is that (he birds may cat loo much and become 
sluggish; also, in the ease of pigeons, this method tends to 
waste feed. 

Pigeons require several grains in their ration. This is 
essential to proper balance* The following mixtures are 
recommended. The additional corn in the winter ration 
increases the energy- or heat-producing content of the 
feed. 


CCJUWWHUTJIF.I1 

Feed 

HOT' WEATHER 

Feed 

Mixture 

I Y cr Cent 

M ixture 

Per Gent 

Ytrlluv.- corn 

.... 35 

Yc 1 fow coni 

20 

Peas 

. . . , 20 

IVii 

.... 20 

Wheat. . , , 

, , , . 30 

Wheat 

.... 25 

Kafir 

. ... 15 

Kafir . . . . 

.... 35 1 


Ingredients for this feed may be purchased at any good 
feed store. Also, it is possible in most feed stoics to buy a 
commercially mixed pigeon feed, just as one may buy 
broiler mash and olEier feeds required for chickens. 
Bags of all sizes are available, from tEiose holding as little 
as 5 lb. to bags containing 100 lb. For a few birds it is 
hardly worth the trouble (o home-mix grains if a pre- 
pared mixture designed for pigeons is available. 

The Department of Agriculture bulletin Squab Rais- 
ing” contains the following suggestions concerning feed 
and feeding. 

A variety of good, hard, thoroughly drfod grain ls essential to 
success. Grains which arc in poor condition should not be ftd to 
pigeons. New, soft grains, especially wheat and turn, should never 
be fed, as they will produce undesirable results, especially 131 die 
squabi. The smaller kernels of whole com, sold as pigeon com, are 
preferred — especially die flint varieties. Cracked corn should not he 
used. Hard, red wheat is considered better than white wheat for 
pigeons, while some breeders prefer a radon without wheat, Only 
I lie bust grades of wheat should be used. 

Unthrifty squabs may be caused by the use of dirty water, pour 
quality of feed, lack of proper Feed, and by filthy conditions in the pen. 
Good results may bo obtained only when the loft contains selected. 
Strong, healthy, mated breeders, when the quarters arc kept clean, 
and when good feed is properly fed. 

Dressing and Preparing Squabs 

When they tire 3 or 4 weeks old, squabs arc ready to 
cal. At that time they should weigh almost a pound* 

Squabs may be picked dry or scalded. The skin of the 
young birds is very tender, therefore the scalding should 
be done carefully. The. birds should remain in the hot 
water (about 12QT.) not more than 30 see. After picking, 
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Pigeon loft and screened flyway 
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One-piece drinking v«scU. LsTij stoneware or crockery 

■ 1-031 . 


.- right, galvanized IJOll3c Tw ° method* of aupparting 1-gai, ^Lil^ fordrihkins 

vessel's, 





Q 



Two-piece drinking vessel Left, stoneware; center and right, galvanised A float- valve fountain, TJiis arrangement main tftins the Water at a constant 
^ ivon. ievel. 





Grit- or water-part covers. Two types of protective covers for pans Of ■ !! i — — J 

Crocks for grit or water, 1 -eft, cone guard and grill;, right, platform, or tint hoppr-ts. Cafeteria lype; ingrettienta dry. Left, galvanised iron.; tight, 
tahloj, guurtl. {Ft<?™ Wendtit MitthxF t*vi t |£ 7 /jf Figasn,") homemade fwoud). f From WmtirH MiichtU Ltii, '‘‘ Shi t’igcva”) 
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the birds may be drawn and cooled in running tap water. 
They may then be kept in the refrigerator (freezing coin- 
part meet) until used,. 

Nothing can add so much luxury to home-produced 
and home-processed foods as a freezer locker* Quick - 
frozen squabs may be dressed, frozen, and stored for use 
in any later month (or year) if one is so fortunate as to 
be among those renting lockers in a quick-freeze plant. 
In this way a large accumulation of live birds may be 

avoided. Such birds not only eat feed and thus increase 
production costs, but pass the peak of perfection at- 
tained in younger pigeons. 

Squabs may be cooked in several ways. Favorite 
methods are as roast stuffed squab, broiled squab, 
smothered squab 

Roast stuffed squab is prepared like roast chicken or 
turkey. A sage-and -onion dressing or a celery dressing is 
recommended (if one can get either sage or celery). 


POP UL A R SOI E N GE J A N U A li Y f .IS.JG 


For roasting the buds are not split do<vn the. buck 3 as is done in 
dressing most small game birds ► 

Broiled squab is preferred by many persons* For this 
method the birds art split down the back. Broil with the 
breast to the lire, and 5 min. before removing from the 
broiler, add mushrooms (if available), broiled birds arc 
usually served on toast. 

Smothered squab (Southern style) is suggested by Wendell 
Levi, who gives the following recipe: 

Prepare as fur broiling. Have the frying pmi very bo(. Melt lb. 
butler- fur four squabs— place squabs in the buticr, and brown. 
Sensyn wiili tall, pepper, and Worcestershire sa uce. Cover, with lid 
weighted down. Let sicam 10 lu 12 min. Add dour, let brown, and 
add water. Replace hd and cook for 5 min. longer, Place on toast aid 
sprinkle with parsley. Serve with siuai! molds of rice around platter. 

Apparently there was no butter shortage when tins 
tempting recipe was formulated. 
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Homemade S!eds for Young Ch 

Two sturdy sleds, designed for pulling; 
by hand, are shown in the drawings. Either 
will carry a smalt child with little danger of 
tipping, and may also be useful for hauling 
groceries or firewood. A cloth esbnsket 
screwed to Lite deck will hold a baby safely, 
or a low seat with sides may be installed. 

Res in -bonded plywood forms the dec It of 
the sled at left, which was designed by 
G, T. Marris, of Brantford, Ont. It is curved 
by cutting kerfs in the front, brushing 
waterproof resin glue into them, and gluing 
and nailing to the runners. Triangular longi- 
tudinal cleats strengthen the joint between 


ildren Are One-Evening Projects 

r miners and deck. These runners are cut 
from 1" by 3" stock: with the waste, shown 
at A t glued and to mailed on as A 1 . Drilled 
and countersunk steel strips 3(5" long are 
held to the bottom of the runners with flat- 
head screws. 

Runners for the other sled, designed by T. 
MacDonald, of Thornhill, Ont., arc cut from 
114" by 3" stock, as shown. Two angle Irons 
hold the hack crosspiece to them, and the 
deck is screwed cm, Kor easy pulling, run- 
ners should be % " to Y r> further apart kit 
the back instead of parallel. 

Finish with varnish and ski wax. 
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Popular Mcrlianic ]91r» 

Tandem Monoplane Glider 


L57 GEiORGli F- MACE 



The- StTiTt al ti|(i Gliilc shtiti'Ul 
tn; M.vle Ergm the Top uJ 3. 

The-n , Little Run will C:iiry 
I lie Air inn n Kevr inj MthliJie-l 
i : cct (krou&h lilt Air 


The monoplane glider ilhisl rated has 
belter fore-ambaft stEddlily Hum I tie 
biplane, in li=s hi QV in proportion 1o the 
SllppOf ting surface, simpler to build, 
and requires very little lime to eis- 
seinble or cake apart. The material list 
is a:* follows: 

r [iaml 

4 |-il«"t3 of billhlHO. L4 ft. 3oiiif. 1 n |if:r ins Train Hi? to 
I in. 

Jl oieoiiK or Kiirncf!. 'i in ItiEr':. I in.'-yi-. jiiiJMl lonff. 

H jwL'tufl Of Hiruti:. i'i iu. Murk. J ih. Kiiiltf. nil it £ 1 1 . 
loJITT. 

wrwns 

4 rnnin -Will u bits, S n tic*.’, ?i in. 1l»kk. ” 1 L in will*, 
rulid 13 li. ijlHr. 

5 U.'l IKT ci o^nif -ri'-s ‘ link - -. ?f in. p in 1 , nnrl ■[ ff. Innir, 


.iff wiiiR rilip. fiM|il:ir nr ^iituul', in. 
uidc, uni) -hi in. Eim' i: . 


|l ivk. ?L i . 


"ills lii'st thing in do R to make the 
main frame which is composed of the 
fr.iur 3 j a iis b o o 

potes. 'J "he poles 
take the cor- 
ners of a ^-ft. 
square space and 

Eire s Li p p o r t e d 
with the pieces of 
spruce ti nt are % 
ft- ill id 3 ft. long. 


braced diagonally between these 
pieces. The ribs, spa ceil I ft. apart, 
are fastened io this frame with l-iu. 
bi-ai!s. The ribs arc so bent that tide 
highest part will be H nr fj in. above 
the horiloulah The bending must be 
Uniform and is done when f els toning 
them in place. 

The materia] used to cover the wings 
find rudders is strong muslin. d lie 
cloth is first Lacked to the front wing 
bar. (hen to (lie Jibs, Find sewed (o a 
wire which is fastened between the 
ends of the ribs. Large brass-head 
melts should be used through ei strip 
of tape to fasten ihc cloth to the riE>?. 
The rear wings arc constructed in a 


similar manner, After the doth is in 
place it is coaled with sLareh or varnish. 

f he two vertical rectangular spaces 
m_thc main frame, just under the rear 
wings, arc covered with cloth to act as 
a rudder. The upper and lower brac- 
ing wires for the wings are attached 


/ 

I I r ■ 



willi snaps and rings so that the glider 

can be easily taken apart. 

It is best not to use the glider in a 
wind grerder than .10 miles an hour. 
It is started from the top of a hill in 
the usual manner. Glides can be made 
running from HO to several hundred 
feet. 

Popular Meehan le — 1913 
A Temporary Funnel 

The amateur photographer often has 
some solution which he desires to put 
into ei bottle which bis 'glass funnel 
will not fit, says the Photographic 
Times. The funnel made by rolling 
tip a piece of paper usually allows half 
of the solution to rim down the out- 
side of line bottle, thereby causing Lbc 
eh Ha tciir to l.i c dub bed a "tmtsser." A 
bettor way Es to lake an ordinary en- 
velope and cut it oil as shown by the 
dotted lines. Then clip a little oil" tilt 


(he shorter lengths rimming horizon- 
tally and the longer upright, so tlmt 
each upright piece extends 1 It. above 
the two upper poles. AH joints should 


> :] 

■’■j 


; 

i- — U — — 
| 

PL AH 



1 " 


.. , 




elevation 

MAIM FUftME 


be fastened with y^-iu, stove hulls. 

I lie wire used to truss the glider is 
.Wo, 3d gauge piano wire. The trussing 
is done in all dii'cc lions, crossing Hie 
wires between (he frame parts, except 
in the centerin' space between the four 
poles. 

The frEimewmk of the main wings is 
put together by bolting; one of Lbe 

ClOSSpicceS Ed Cadi Ctld l.d tWO Wing Delnil?; oE Tan Jem Mpnqpljinc CjIm'lt. Sl|*wlib£ the 
p.*-- .i, nn n ii^i fti a,- ft f rnm ....,-1, f.iir’l ftlnin l'Tninr => n- 1 Wiiss CanrilriLClpfjifl. tnJ Llie 

h.llS, I lit 11 rm.'tliu 4 It. Iron I each CllLl, CtMiin Of PJdflinit the CftBSeJi UracuiE 

whereiJijKjn the wing bars are bolted wire* Between tbe_Ram 

to the in ilia rami:. The frame is thou 



1 I ;j;-| f TZd -I 


ta Llli Win |; Jtlbi.l-I 



I'n^cr S'lllacitl 


point, open out, ml d you have a funnel 
that will not give any trouble. It is 
cheap and you emi afford to throw iE 
away when dirty, thereby saving time 
and washing. 
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Popular Mechanics — 1315 

How lo Make a Monoplane Glider 

By WjlUAM GROTZLHOL'R 


big the cross struts F a L regular inter- 
vaEs i in 1 1 it! i m der side of the main sp&rs 
G. HrEicc the frame diagonnEly with 
Hie piano wire. The j ibs arc nailed to 
the mam spars by using 1 -in. brads. 
The i al>s arc spaced i ft. apart, ami 
curved so that lhe highest |>ai l will be 
h in. from [lie horizon l el I . I Hath ill) e,\- 
f ends in, back r> [ the it nr spar. The 
rudder is made in Lhe same manner. 

'The vertical rudder is made to fold, 
A small pocket arrangement II is made 


A simple glider <jf the monoplane 
L \ a can he easily cousin it Led in a 
small wnrksh op ; i li e cost of materials is 
not grcal and the building does not re- 
quire shilled wprknien. Select the ma- 
1 trial with care and see that the wood 
is si rid ihl grained and free from knots. 
The following list ol spruce pieces is 
required : 

■i 1 1 1 : 1 1 ) K, Jj I'V 1 ! L 111 hi' I ■' Tl. 

2 EllddtT Fliarc. ?.t by I in. by H. Tl, 

8 wSimcEwSjHL'ftos, ?E by ?t in- lty f II. 

4 rnihlsi 1 rfoffiplcinss !i IrfJs fi*. by 2 lr 

J ]«i:ce lor liman rr.imc crij^E" ' tcF. IS by I in- tv 3 Z It. 

2 arm isii-VL'Se 1 !i by 2 in. by i'A ft. 

The Following list of poplar pieces is 
required in making Lhe supports for 
the doih covering on lire wings and 
rudders. 

3-1 || ■:: I h -W ill IT r|! v V '■■■ ?^liy f 'i ill. 
iOuiliii r i 'I'M. ?i hv ' ■; I iv ■/■ aKi. 

SnjiJder rilit!.. U by ’i bi 

The following list of oak pieces i - 
n ceded : 

E nicer Vn by I Si ih. by 1 2 fl. 

1 rrt'v, ?, by 1 !'i 1 1>, 1 1 y (i ll. 

L E'liici?-, ?l bv ■ 1 -. in. by ,Cv ft. 

3 piceos Why 1 1 & b.. by S h. 

■I pieces, hy j by ? L I Fit. 

Ln addition ki the lists given, four 
pieces of bamboo, 10 ft. long, tapering 
from f or l Vi in, at list large end to 
in r m the small end, are used for the 
main frame. 

CwilSEi UClIi'Jll 

The first [>fir L lo make is the main 
frame A which is constructed of the 
four bamboo poles, I hey are made 
into a rectangular frame with cross- 
bars marked H cut to the right length 
from the l&fl. piece of spruce, J As hi, 
by l in. The bars C Eind l> arc of oak 

cut from Lhe G-ft. piece, % in. by 1*4 ill- 
All of these crossbars are fastened to- 
gether in rectangular for in by means 
of stove bolls. The bamboo poles art; 
I In n bijl Ee<l to (be inner corners of lhe 
frames with : ,. in. bolts. Place 1 be 
bolts through the bamboo close to n 
joint in prevent splitting. The frame is 
jhen rigid I v trussed by diagonal wires 
marked E crossing all rectangles. The 
wire used fnr trussing all the parts 
throughout the glider is piano wire, ft? 
gauge. The arm pieces are bolted Lo 
the sides of the rectangular Frames be- 
neath 1 fie wings, 

Tl ie Frau lewi nT of the main wings or 
planes should lie put together by bolt- 
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Iroiu which 1 1 ic rigs of Llic vertical 
rudder diverge. 

Tilt covering of (llS WMI£S and I’Utl- 
ci.H'1 ^ should be a good i-|ii:i1il y of 1IVUS- 
Jin or stm ic light aeroiiaulii-al goods, 
I he c-Ii >1 1 i ■dmuM I j c lacked in llic front 
spar, to Lite libs, and Elicn sewn to a 
wiio which connects the ends of the 
libs. 

Construct the triangular arrangement 
marked J to which llic wings arc 
braced. The wing bar supports arc 
shown in (he illustration. The bot- 
tom wires arc braced to Ihe crossbar K 
shown in llic front elevation. 

The bracing wires arc rk' : fastened to 
a snap hook which ran Fh: snapped into 

the rings at the places marked E. This 
nieiliod will allow one quickly 1 • !■ as- 
semble or lake apart the plane ami 
si nre H hi a small [dace. I lie vertical 
rudder should be braced from each rib 
to the fronL spar of tin- luT-j/onlal rud- 
der and then braced by tbc wires M 
to hold the rudder from falling back. 
The rudder is then braced in- the main 
frame and the main frame is braced by 
Hie wires N to tbc wings. This will 
hold llic plane rigid. Use suaphooks 
and eyebolts wherever possible so 1 lint 
Lite [►lam: can he quickly assembled. 

T Iso triangular arrangement J is 








Popular Mechanics — Ifl 1 5 

How la RtcEM a Skiff 

'Idle following is a description of an 
easily constructed IS-ft. skiff, suitable 
for rowing and paddling, This is the 
type used by many d Licit him Lets, as it 


as shown in Fig. % ; then turn it over 
and unit another crosspiece in the cen- 
ter of the plunks for width, and make 
(Eie spacing of the other edges 40 in. 
Rhine the lower edges so that, in plac- 
ing a bon id across them, the surfaces 
will be level. The Floor boards arc b 


oarlocks are held in a wedge-shaped 
piece of womb having a piece of gas 
pipe in them for a bushing* the whole 
being fastened at the upper edge of 
llic side plunks with screws, as shown 
in Fig. T The location of these must 
be determined by the builder. 

Some calking may be required bc- 
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Tib* Skill is R^p<clatty (>iim|| u^lfrl Inf Uae in glsilttsw WflOr ri ife >1 MarOir'J 
|iy Dutk lliinleri. InM wlllt Ike A ,1- 1 1 tr,:. n al • K erl I r M n l< t:i 
-* OtM>d Coll lit Ahn-v-il Any Wa'fT as a Jl^wku-a.t 


may be easily pushed through marshes. 
Il is constructed of -f n . dressed pine, 
or cypress. 

The sides consist of planks, 14 iu- 
■ widCi but 3 3'in. planks may be used, 
the length being fi. I in. Two stem 


in. wide and fastened on crosswise, be- 
ing careful lit apply plenty of red lead 
between a FI join Is and using g silvan - 
wed nails, in long. 

A deck, IS in. long. IS. faslcuerl (in 
each end, ns shown in Fig. ft, ft is 


livetn the bottom, or floor, boards., if 
they arc not nailed tightly against one 
im d her. The calking; material mnv tic 
ilooscly vmvcin col Lon cord, which is 
well forced into (lie seams. The first 
i oat id paint should be of red lead 
mixed with raw linseed oil, and when 
dry any color may he applied for the 
second coat. 

While, for use in shallow water, 
these boats are not built with a keel, 
one can be attached to prevent the 
bout from "sliding oh" f in a side wind 
or when turning around. When one 
is attached, it should be : Fi iu. thick, 
" in. wide, and about R f(. long, — Cou- 
t ill lined by It. Frauds Da ah iel I, Bal- 
E inline,, a Id. 


pieces Eire constructed as shown iii Fig, made oF strips fastened Em a ch>ss- 
li and the plank ends arc fastened to piece. 'Flic seats, or thwarts, consist 
tli cm with screws. Nail a cross piece of ftF-in. boa ills, and are placed on 
on the plank edges in the exact center, short strip? fastened to the side planks 
so eis to space Ihe planks Tl in. apart, about 35 in from the bottom. The 
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How to Make a Fly mobile 

Popular Mechanics - ISIS ^ H[JWAE?D S]EJA 

The buy owning a pusli mobile, or in diameter, is bore 
even el power-driven auto celt, is oflen center ol the hub 
very mmh disappointed hermit sc mi?- I binges. The halv 
lion soon slops when the power is not then clumped on 
ftp] died. The car 51 lust ruled is of ;r lit- holts, inn through I 
tie different type, being equipped wilh directions. Their 
fi fly wheel that will propel the cur ond Id. into counlerstii 
carry llic rider el considerable distance part will extend el 
E tker stopping the pedaling. The' Ely- .1 im i| cv 'n i( , s 
* llc f "Iso W s . tlle operator, as it will of lw< 

steady tlie motion mwl help turn over a 4 j„ loll „ drlUcd 
ronfcd, place oV a Irti.iip hi I .« u,a; . =ll(l a ,„j SC rews f, 

‘ 1, "= fe ,, l ,J>l ,V s II, e frame pieces C 

,„a-e of a few pieces of 8 -y -l-ia. 5lll1ctl(111 dl . ;u . ]y 

tmilicis. lie pieces A are 1 I Tho arr;ilIgellK!l 

long, and the end crosspieces lb 2\ m. . , . , 

. ..... } . r , , hi iilcit luil? nnnlncc 

Imisr. I hesc :nc limifvd, gtued arid f 

, , 1 i ■ i- , ei coaster brake on 

srrcived tnm'lncr, an shown in l'ig. I. ir n 

r b o j . ,i | ■ - w propelling the Jivi] 

III" I r;nm; 1 1 1 : 1 supports llic driving }! i 

i - l r ! r f Ii ') ii foot- power work 

parls consists of a piece C ii ft. 8 in. wjlIl ' tl , s t ,. Rvd or , 

0 , 1 ,:. and a piece D, A ft, .1 1 m. long sifl mtle |, aclt 

1 hese arc filled in tlie mam frame and >|s wi „ , tlle 

fa-!,':,,-, U, I, • d ' ' 

pieces li. I, to oilier crosspieces, E and T , „ vhrel K 

]•. are used Co MrengLl.en llic driving- h] jn .p^.cter will 

l ,ilrl3 f ™ Me - fan'll a wheel can b 

llic entire hanger C>, with its bear- {t . (>ni , tliy j tlll p 

mgs. cranks mid pedals, can he pro- Si:t vu ;1 Ii 

cured from a discarded bicycle and his- „; eces q api j q ai| 
lened to Utc piece C; the barrel holding i-,--|> r akc wheel H 
[lie hearings being snugly filled into a R jj OU ^ j j [L j J( f |] Rnj 
bole bored in the piece with an expan- mm- witli the flywl: 
sire hit. The location will depend on E(rfl TiLLtd \vith flan 
the builder and should he marked as 
follows : Hate 1 1 1 l? hanger on toj> of t he 
piece C, Llicn pul a box or board on A 

Ehc frame where the is to be mid ; , 

set llm tiEinger avliere it will be in a jPjl 
coin fortalde , position for pedaling. j| r ;.| r"], _hj ■' 
Mark this location and bore the bole. i- . ■ ■ e ( "'tr'” 
The transmission II consists of :i f/_J 


T]ie Fly ,hSn ^ l 'lp is ii Minnalifr^ ^ . I yi :^"^i I’iLf ial 

Apiitni Ji’iCf - ijliI is PeairellciL liy I'rjeiL 

bicycle coaslei brake Emb f shown in 
detail in Fig. 'A-, A split pulley^ J h t> 5n. 


Plan null JOevalion flf 111?: Plymphile, Showing llrf T.n^rttiAn Lhe Wark ill 9 I’ntLs, lo Which, 
fi J'tiV Cliicri|je'i. .i Kti^inc lie Altache-i!; Lo Mnke n Cjcl-fsnrf Alsu 

Detail* oE the lirokes. Dctf Tigklercr n ltd Coacier-lJfnkc Hull 
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ends are j inspietl through screw eyes hi 
the main frame pieces A and attached 
to the front axle, which Is pivoted in 
the cctiLcr under the block V. The 
lower end of the pipe Rims in a hole 
Noted slanting in the block. A torn of 
the Steering wheel causes one end o[ 
the co i'd to wind Eind the other to uti- 
windj which turns the axle on the cen- 
ter pivot 

The wheels are bicycle wheels, and 
the ends of the front axle are turned to 


receive the cones and nul^, instead of 
using the regular hub axles. The ends 
of [lie rear axle Eire turned to closely fit 
the hubs after the ball cups have been 
removed. A huge washer and nut 
thLuip each wheel 1o the axle so tliEit 
it will [mu with it. 

The body can Re made np as desired, 
from sheet metal, wood, or cloth 
sL riddled over ribs of wood, and 
pan i[cd in tliv manner of an automo- 
bile. A lank and tires can he placed on 


(he buck to add to the appearance. 
Fenders and <t running board can be 
attached to the main frame. 

With ihe addition of some cross- 
jiiqi’L's in the main frame at tlie front 
and a motorcycle engine fastened to 
them so that the driving sprocket will 
be in line with tlie sprocket on the 
coaster hub, the builder will have a real 
eye Rear. 


Popular Mechanics — 1913 

How to Make a Lathe 

A small speed-lathe, suitable for 
turning wood or small metal articles, 
may be easily made at very little ex- 
pense. A I at lie of this kind is shown 
in the cuL (Pig. I), where A is tlie 
head slock. R the hed and 1 (lie tail- 
stock. 1 run my lathe by power, using 
an electric motor and countershaft, bill 
it could he run by fool power ii desired. 
A large cone pulley would Lhem be re- 
quired, but this may be made in ihe 
same manner as [be small one, which 
will be described later. 

The bed of the machine is made of 


mg'. Separate the two halves of the 
bearing slightly by placing a piece of 
cardboard on each side, jusl touching 
the shaft. 'The edges ivhEell totlch the 
shaft should he notched like the teeth 
of a saw, so els to allow the babbitt to 
run ini o the lower half of the bearing. 
The notches for this purpose may be 
about Vk in. pitch and 3 /s in. deep, 
13 ace pieces of wood against the ends 
of the bearing as shown at A Etnd R, 
big. 'J , and drill a hole in ihe top of 
the bearing as shown in Fig. 1. 

The bearing is then ready to be 
poured. Ileal the babbitt well, but 
not hot enough to bunt It, and il is well 



i r i ■ — r! — j 4' ir.^numiin ,! i j i-.-'-Ll'Ll ... 

f ,4.3 i it i Tli .'fl Flfl.l 

AsnemLslwl Lmtie F1r:L and. Hcnrine JJelniln 


wo nr I as shown in Figs. 2 and -b hard- 
wood being preferable for this pur- 
pose. Fig. ‘2 shoves an end view of the 
assembled bed, and Fig. H shows how 
the ends arc cut out to receive the side 
pieces. 

The head sloe If, Fig, A is fastened to 
tlie hed by means of carriage bolts, A, 
which pass through a piece of wood, 
ft, on the under side of the bed, T ire 
shaft is made of %-iu. steel tubing 
about Rg in. thick, and runs in babbitt 
bearings! one of wide It Es shown in 
Fig. 5. 

To make jbese hearings, cul a square 
bole in the wood as shewn, making half 
cif the square ill each half of the bcaf- 


to have the shaft hot, too, so that tlie 
babbitt will not he chilled when it 
strikes the shaft, if the shaft ls thor- 
oughly chalked or smoked the babbin 
will not slick to it. After pouring, re- 
move the shaft alld Split the bearing 
with a round, tapered wooden pin. If 
ihe bearing lias been properly made., 
ti ^vil[ split along the line of the 
notched cardboard where tlie section 
of the metal Is s ill a F lest. Then drill Et 
hole in the top as shown ;lJ A, Fig. A 
drilling just deep enough to have the 
point of the drill appear at the lower 
side. This cavity acts as an oil enp 
and prevents the bearing from running 
dry. 


The bolts B (Fig, C) are passed 
through holes in the wood atid screwed 
into nuts C, which eli'c let into boles 



Pm f. 

IICDdstucfc DcViiln 


D, tlie holes afterward being filled 
with melted lead. 

This type til bearing will be found 
very satis factory and may he used lo 
advantage on other machines. After 
the bearings arc completed tbc cone 
pulley can be placed oil the shaft. To 
make this pulley cut three circular 
pieces of wood to the dimensions given 
in Fig. si and fasten these together with 
nails and glue, If not perfectly true, 
ihey may be turned up alter assem- 
bling, by rigging up a temporary tool- 
resl i li frotit of tlie headstock. 

The tails lock (log. 7) is fastened to 
Ihe bed ill the same niEumer as the 
hcadstock, except tliELt thumb nuts arc 
iKed oil the carriage bolts, thus allow- 
ing the tails lock to be shifted when nec- 
essary. The mechanism of tbc center 
Isolde l is obtained by using a Vfe-bi. 



fJOnlts nf 

pipe, A, and a (C-iu. lock tiui, B r em- 
bedded in the wood 
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1 found that a wo-udcn icml rest '■'rA* 
not satis file 1 or v. so I had to buy oiu;, 


but they are inexpensive and much t-oo tributed by Donald Reeves, Oak 
handier lhan homemade tool rest. — F&i'kj Ilh 


Fopular Mechanics — I&J3 

lien nc ei L ade Pottery Kiln 

A small bifn for baking clay figures 
may be built at ;t eosL of $1, 'J'lm- fol- 
lowing shows Lite general plan of such 
a kiln which lias stood Hie lesi of J3(H) 
filings, and which is good fur any ivork 
s'eiju i ling less Llian Hl.Kl° f. 

Oet an iron pad about I. ft, high by 
I ft. across, with a cover. Any old 
pail which is thick enough will do, 
’EY bile a new one w id cost about fk> 
tents. I ii the bottom of this cut a K-in, 
round hole and close it with a cork or 
wood plug, A, 1'ig. I, which shall pro- 
ji'i't ni least 51 in. inside llie [mil. Make 
a cylindrical c ore of wood, Ik l r i sy. I,. 
3 in. long and 3 in. across. Make a 



mixture of day, fit>%; sand, I u % ; and 
graphite, 2,1%, kneading thoroughly in 
water to a good molding consistency. 
Line (lie pail, bottom and sides, with 
heavy paper and cover the core with 
same. Now padi the botlnin of the 
pail thoroughly wills a Kan. layer of l lie 
clay inis Line, and on it set the paper- 
wrapped core, carefully e entering it. 
The# hi. of space between Hie cure and 
I be sides of Hie pail all anuiml is to lie 
filled with clay, C, as is shown in the 
pkcteEi, using a little at a time and 
[lacking it very light, in like tuaunci 
make Ihe cover of the kiln, cutting (he 
hole a little smaller, about I in. Al the 
edge or rim t>f the cover encode a 2 in. 
strip of sheet iron, E, Log. 2, to hold 
the day mixture, C. Sri aside for a 
lew days until well dried. 

While these arc drying you may be 
making a imldle, if tbd'c is to be any 

glazing done, This is a clay cylinder 
'(log. d) with false lop and bottom, in 
which ihe pottery to hci glared is pro- 
tected from any smoke or dust. Il is 
placed inside the kiln, sclti ng on any 
■convenient blocks winds will place it 
midway. The walls of (lie null'll.! 
should be about Ya jig tiiick, and Mte 


dimensions should allow at least 1 in. 
of Space all around for tlic passage of 
heal between it and. the walls of (lie 
kiln. By the time the clay of Hie kiln 
f s well dried, it will be foiiiul lEiat it 
has all sfirtmEc away from the iron 
abo u L % in. Aft e r re moving all the 
liiipci 1 , pack Ibis space (o|i„ bottom 
and sides — wjlli moist gitmud asbestos* 
If I fie cover of the pail Isas no rim, it 
may lie fastened Jo the asbestos and 
clay lining by punching a few holes, 
passing wile nails through and clinch- 
ing them. Fit all the parts together 
snugly, lake mil the plugs hi Ihe top 
ami bottom, and your kiln is ready lor 
business. The handle of the nail will 
fie eon veil f in K for moving ii :ihotiL, and 
if can be set on three bricks or some 
more da bn rale support, as dicta Led by 
fancy and expense. 

The temperature required for bak- 
ing earthenware is 12S0M310* C.; 
hotel china, JfkfO*; bind porcelain, 
13yO°-14IO & . Those temperatures can 
not be obtained in the above kiln by 
means of ihe ordinary EluilSCii burner. 
Il will be necessary either to buy the 
largest size Bunsen, or make one your- 
self, if you have the materials* If yon 
can gel a cone which can be screwed 
into an inch pipe, life the opening of 
Ihe cone to i\ in. diameter, and jacket 
the whole with a K^-iiii- pipe. The 
flame end of Ibis burner tube should 
be about '1 Y> in. aljove (lie colic opening 
and should be covered with, gauze to 
[ucvciit flame from snapping back. 
When lighted, the point of ihe blue 
flame, which is (lie hot test pari, should 
be just ill the hole in the bottom of the 
kiln. Snell a burner will be cheaply 
made and will furnish a kiln tem- 
pera Lure of I’lOO’A but it wit I burn a 
great deal of gas, 

A plumber's torch of medium size 
wil3 cost more in the beginning, but 
will be cheaper in operation. What- 
ever burner is used, the firing should 
3>c gradual, and with especial caution 
(Lie first time. Ity experiment you will 
find that a higher temperature is ob- 
mined I » y placing a I -in. pipe 2 ft. 
long over (lie lid hole ns a chimney. 
It would be slid more effective to get 
another iron pail, 2 in. wirier (Inin I ie 
kiln, arnl gt-t :i dmvu dirift by inverting 
it over the kjEii af whatever height 
proves must suitable. 


Popular Mechanics — 1919 

Convenient Tool Drawer 
under Chair Seat 

For the ho use li older who docs small 
repairing occasionally at home, a slid- 
ing drawer under 
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his w o r Ee i il g 
chair will be 
found a conven- 
ience. The Looks 
nre a 1 w a y s 
1 ] n 1 1 1 1 y when 1 1C 
sits down to bis 
wot In, a lid Elc can 
put them away 
a g a i n without 
arising front the 
cEinir. This ar- 
r a u g c mi e it t 
is also useful in small shops where a 
chair or stool Is used for tinkering and 
light bench work. 


Popular Mechanics — 1913 

An Optical Top 

Otic of the latest optical delusions, 
and one not easy to explain, is Ben-: 
ham’s color top. Cut out Lite black and 
white disk shown in the figure, and 
paste on a piece of stiff cardboard, 
Trim the edges ol the cardboard to 
match the si i ape of the disk, and make 
:l pinhole in the center. Cut the pin 
in half and push it through from the 
under side until the head of the pin 
touches the cardboard. Spin slowly 
in a strong light and some of the litres 
will appear colored. The colors appear 
dillerent to different people, and are 
changed by reversing the rotation. 
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Laying Out a Horizontal Sundial Plate 
Popular Mechanics — ISIS 

To make a sundial accurately it is 
necessary to lay out the [lues fro- lhe 
particular locality where il is to ho 
n r.eck op a dial will vary slightly accord- 
ing hi the EaLitude. The parts may ho 
liiadc of wood, metal, i i-a - jjl.olie. A good 
method is to have a bronze easLlng 
made from a wooden pat tern. The lines 
may he nil with a lathe and planer in 
el machine shop, or engraved by band, 

'Hie illustrations .show how the dial 
is made. The lines, ns indicated in 
l r ig. I, should he I el id out very eai rduMv, 
lirst on ei pudern. Draw a horizontal 
line near Ihe top winch represents the 
six o'clock line, A-V.l t in dig. %. I’lien 
lay ottl another line All, :it right ma- 
gics to A -VI, Take a point C at any 
eon ven lent place and con sir net (he 
right-angled triangle A HO. 'J he angle 
CAB should he equal Lo the degree of 
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It is mounted in Tic space with the 
high end at IS o T clock. Tt may be 
Listened lit the dial with screws pass- 
ing through the base. Mount the dial 
horizontally on a s nit able pedestal.. 
The style shendd be exactly north and 
$ou 111, wiLli o'clock toward the north, 
'['he dm I will he fast nr slow over clock 
time. This is corrected by con suiting 
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an almanac and selling ihe clock ac- 
cordingly from ihe dial. A cor reel Ion 
phi If may Jims lie made and uiounleil 
latitude of the place. The angle CHI) on the pedes taL-^Fr-B*, Walter^ -Bal- 
eqit;ds CAB. '1’akc a compass and set timore, Md. 
it Eoa radius equal ir ? the side BJ>, and 


Luj 1 Out tlic DinL TlnCf 5;yi>iibirih i-jrilly. /l I Low'd ri fe 
Flpl^r l>r (lie Sl/Le- 


draw the qiLadntiLt DF from E. From 
D dniw Hie line DO out ri.tr same dis- 
tance and pA rail el with A-V I. N ow 
divide the quadrant 'HI 7 iu(o sis equal 
parts, Draw the litics FI, E'T etc,, 
and where they iitLcrscet the line I Hr, A novel way of producing an dec- 
draw ihe lines from A, as A-I P A-II,iric current by means of hot and cold 
A-Ejl H etc, 'I liese Eire the hour lines. Tv:|l ,, r ^ f n>ns match or alcohol 

Divide each of the six divisions of [he 


Pepuhir Mechanic — Ifitf? 
How lo Make a Thermoelectric 
Battery 
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quadrant into four parls, and draw the 
lines, ;is shown between the If and -f 
divisions. These arc the JLfi-iuinulc 
purls. Each of these parts iu;iy be di- 
vided in Linn, and this is best done by 
ej'Cj unless (he ilia I is quite large. 

This will complete ouc-haU of the 
dial. TE lc other half is done in (lie 
same manner, leaving a spun: he tween 
the tine All and i Ls corresponding line 
for the other side of (he dial. This 
spare should be equal lo [he thickness 
of Ihe upright sho.low-raistiitg piece or Dt „ l[t * 

style, the style has Ms base equal in. 

length to the fine AI! h ;nul its angle, S, lamp, is nblriineil li'oin a device eon- 
equal to the latitude, or the angle CAB, strutted els shown in the sketch. I Eike 
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two hardwood hoards, nuirlde, or shite 
plaics. about 8 or 10 in. long, place 
them together, ;is in Fig, f, and mark 
and drift abeme - p iOn holes. These two 
pieces should he separated about ft in. 
and fastened with boards across the 
ends, els shown in Fig. 

J Eike soil copper wire, not smaller 
Hum Nn. 18 gauge, find cut in lengths 
lo pEisa through site holes hi the two 
hoards, leaving snlUriotU end to make 
a tie. It will require nbonl 70 ft. of 
wire to bil one-half the number of 
boles. Also, cut the same number o( 
lengths from the same gauge galvan- 
i zed-iron wire to 1111 the remaining 
holes, The wires arc put through the 
holes in the bonnls alternately, (hat is r 
begin with Copper, ihe next hole with 
iron, the next copper, the next iron, 
ami S(.j on, twisting ihe ends together 
as shown in Fig. -I. The connect ions, 
when complete, should lie copper for 
the llrsL and iron for the hist wire, 

W lieu (lie whole appai-Eitus is thus 
strung, the connect ions, which must 1>e 
twisted, can he sol tiered. Connect one 
topper wire to the bell and Lhe other 
IcrndnaP, which must lie an iron wire, 
to the other post of the hell. The appa- 
ratus is llicn short-circuited, yet there 
is no current in the instrument imtil 
a lighted match, or, belter slid, the 
llaine of an alcohol tamp is placed at 
one end only. 

Best results arc obtEuned by pulling 
ice or cold wafer on one 'side and a 
IIeliiic ,oll the oilier. The experimenter 
niEty eiI so place Lhe whole apparatus 
under sink huicets whh the lieu water 
turned oil eiL one (crmimil and [he told 
water at the other. The greater the 
difference of temperature' in Hie two 
lei minubq the more current will be oil- 
tained. 

Very interesling experiments tuEiy 
Lillis be fier formed, find these may IcekI 
to lhe solving of the great thermo- 
electric problem. 

Bicycle- Handle Grin oti Rnke ITaEulle 
Pepidar RteeknntpR — 1913 

By fitting ei bieyele handle to the end 
of Et rake handle ei grip is provided that 

is comfortable in 
the Eland when 
considerable rak- 
ing is to he done, 
The s k e t c li 
shows the grip 
attached. .Sev- 
eral small brads 
w ere n a i 1 e d 
through [he han- 
dle and countersunk so ns fiot to injure 
the hand. This prevented (lie grip 
from becoming loosened easily. 
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Popular Mechanic 19 1 ? 

HOW TO MAKE A PAPER BOAT 


A Light Boat That Can Be Easily Carried 



Now yon might llhuk it absurd to 
advise j ei a Ik big a paper boat, but it is 
not, find yi.ni will liiid it ill so lire re- 
spects and lor some purposes belter 
than the wooden boat. When it is com- 
pleted you will have a canoe, probably 
equal to the Indian’s bark canoe. Wot 
only will it serve as an ideal fishing 
boat, but when yon want to combine 
limiting and fishing you run put your 
boat on your shoulders and carry it 
from place to place wherever you 
want to go and at the same time carry 
your gtm in your band. The material 
n seil in its con si rue lion is inexpensive 
and can be purchased lot a few dol- 
lars. 

Make a frame (Fig. t) on which to 
stretch the paper- A board 1 in. thick 
ami about 1 ft, wide and .E 1 Vi: ft. long 
is used for a keel, or backbone, and is 
cut tapering for about a third of its 
length, toward each end, and beveled 



them, as shown in Fig. 2, by means of 
a suing or wire, fastened to a nail 
driven into the bottom. Any tough, 
light wood that is not easily broken 
when bending will do. Green wood is 
preferable, because U will retain the 
shape in which ct has bee si bent better 
after drying. For the gunwales (a, 
a. Fig’, cf), procure at a carriage factory, 
or other place, some light si rips of ash, 
% in, thick. Nail them _to (lie cross- 
boards and fasten to the end pieces 
(C, Cj in notches, by several wrap- 
pings of annealed iron wire or copper 
wire, as shown in big. ft. Copper wire 
is belter because it is less apt Lo rust. 
For fastening the gunwales to the 
cross boards use nails instead of screws, 
because tlie nails are not apt to loosen 
and come oul. The ribs, which are 
easily made of long, slender switches of 
osier willow, or smiilai material, are 
next put in, but before doing this, two 
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oil the outer edges (A, Fig. 2), The 
cross-boards (It, 13, Fig. 2 ) are next 
sawed from a pine board 1 in. thick. 
Shape these as shown by A. Fig. 4, 13 
in. wide by 20 in. Jong, and ml. away in 
flic center to avoid useless weight. Fas- 
ten them cross- w 3 sc lo the bottom- 
hoard as shown in Fig. 1 ami 2 , with 
long stout screws, so as to divide the 
ked into three nearly equal parts. Then 
add the stein and stern pieces (C, C, 
Fig, 2). These are better, probably, 
when made of green elm. Screw the 
pieces to the bottom-board and bend 


ships of wood (b, b, Fig. 3) should be 
bcin and placed as in Fig, d. They arc: 
used only temporarily as a guide in pul- 
ling in Uie ribs, and are not fastened, 
Ihe elasticity of the wood being suffi- 
cient Lo cause i hem lo retain tlidr pu- 
sh ion. The osiers may average a lil- 
Lle more than V in. in lliickuess and 
should be euL, stripped of leaves Find 
bark and put in place while green and 
fivsh. They are attached to I lie bottom 
by means of shingle nails driven 
through holes previously made in them 
with an awl, and are l Iren bent down 


Inijaof Laisr F-talurei of Cdnitrutiioii 

until they touch the si rips of ash (b, 
b, big. 3), and finally cut ofif even with 
the tops of the gunwales, and note! led 
at the end Uj receive them (F, Fig, 4), 
Between the cross-boards the ribs are 
placed at intervals of 2 or 3 in., while 
in other parts they are as much as 5 
or G in. apart. The ribs having all been 
fastened Its place as described, 
the loose strips of ash (b, b, 
Fig. 3) are withdrawn and the 
framework will appear soine- 
vvliEit as in Fig. i. In order 
to make all firm and to prevent 
the ribs from changing posi- 
tion, as ilicy arc apt to do, buy 
some split cane or rattan, such 
as is used for making chair- 
bottoms, and, after snaking it 
in water for a short time to ren- 
der ft soft and pliable, wind it 
tightly around l he gunwales 
aiid ribs where ihey join, and 
also i ii Lcr weave It among the 
ribs in other places, winding h 
about them and forming an 
irregular network over the 
whole frame. Osiers probably 
make Tic best ribs, but twigs 
of some other trees-, such as 
fia?.cj or birch, will answer nearly «S 
well. For the ribs near the middle of 
I lie boat, twigs 5 or (S ft. long are re- 
quired. It is often rpuLc difficult to 
get these of ' sufficient, thickness 
throughout, and so, in such cases, two 
twigs may be used to make one rib, 
fastening flic butts side by side on 
clu: bottom-board, and the smaller ends 
lo the gunwales, as before described, 
Jn drying, l lie rattan becomes very 
tight and (lie twigs hard and s t i IT. 

The frame-work is now complete and 
ready lo be covered. For this purpose 
buy about 1ft yd, of very slrong wrapr 
ping-paper. ]t should be smooth on (he 
surface, and very tough, but neither 
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ni i IT nor very 111 it‘k, Being made Eli 
long rolls, ii ran be old aim-d in almost 
any Ecnglli desired. If 1 lie paper be f 
yd. wide, ii will Kapurc about two 
breadths lo reach around the frame in 
Un: widest |>art, Cut enough of tilt roll 
to eovei t lie frame and then soak it for 
a few minutes an water. Then turn 
the frame upside down and fasten the 
edges of l be l wo ?li Lps of paper to ■ t . bv 
lapping 1 bein eai'tf Lilly on (lie under 
side of the bottom-board and tacking 
tli el i l to it so that the paper bangs down 

loosely on aH Rider. The paper in then 
I rimmed, lapped and doubled over as 
smoothly as possible at the ends of the 
frame, ami held in place by means of 
small damps. It should 1>e drawn tight 
along the edges, trimmed and doubled 
down over the gunwale, where U is 
firmly held by slipping the strips of ash 
(I), h) just inside of Mae gunwales into 
n ole lies which should have been cm at 
the ends of the cross-boards, The 
shrinkage caused by die drying- will 
stretch the paper lightly over the 
fiame work. When thoroughly dry, 
varnish inside and out with aspbalLinn 
varnish (binned with turpentine, and 
as soon as that has soaked in, apply a 
second coat of the same varnish, but 
with less turpentine; and finally cover 
tbe laps or joints of- the paper willi 
pieces of muslin stuck on with thick 
varnish. Now remove the loose strips 
of ash anti put oil another layer of 
paper, fastening it along the edge of 
the boat by replacing the strips a a be- 
fore. Wheti (he paper i -. dry, coy i tbe 
laps with muslin as was done wiLli the 
first covering. Then varnish the whole 
outside of tlie boat several times until 
it presents a smooth shining surface. 
Then lake some of Mis split rattan and, 
after wetting il, wind it firmly around 
both gunwales and inside strip, pass- 
ing it through small holes punched in 
the paper just below the gunwale, until 
(lie inside and outside strips are bound 
together into one strong gunwale. 
Then put a piece oT otl-doth in the 
boat between the cross-boards, tacking 
it to the bottom-board. This is done to 
protect the bottom of the boat. 

Now you may already have a canoe 
that is 1 1 ev Fee My water-tight, ami steady 
jn the water, if it has been properly 
constructed of good material, If not, 
however, in a few days you may be 
disappointed to find that it is becoming 
leaky. Then the best remedy is to 
cover the whole boat with unbleached, 
muslin, Sewed sit Mlc ends and tacked 
along (be gunwales. 'I lieu lEghLcu it 
by shrinking and finally give El al least 
three coats of a mist lire of varnish and 


leaking entirely anil will add but little 
in either the weight or cost. 

Rig tlie bo a I with wooden or iron 
rowlocks (It, IT Tug. 5), preferably 
iron, and ligEii oars. You may put in 
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several c^tra thwarts or cross-sticks, 
fine anil aft* and make a movable seat 
(A, Fig, S.) With this you will doubt- 
less find yolir boat so sal is Tac Lory (.hat 
you will make no more changes. 

Tor carrying the boat it is convenient 
to make a sort of short yoke (C, Fig. 

/) ) , which brings all M'iC weight upon 
the shoulders, and thus lightens the 
labor and makes it very handy to carry* 

Py pillar I1H.» 

A Chinese Pagoda 

Fold (lie end of a long and narrow 
strip of paper over several limes as 
shown in Fig. E and roll the entire 
length over a slick, then remove the 
villi and crease, or make it flat. ;is 
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Sl-PRtR In MnliiiSF, the SLijfi fTpCr 
Inlu ihe lajilKhcd PnEC'iin 


shown in Fig. %■ Make two cuts with 
n sharp knife centrally so tlial they 
reach (ii the several folds br^t made 
on the inner end of the pniicr, then 
cut the fold in the paper between Mw: 
cuts as shown in Fig. ts, and bend 


in I ’Eg, -f. Insert the knife blade 
under (he first fold and draw ii out 
n nl 3 9 the paper takes (lie burin in 
Fig. a. 

These pEigodas can Esc made! huge 
or small, as desired, and also varied 
in several ways. Targe ones can lrc 
formed and used ns small (ice orna- 
ments. All (hat is necessary to make 
them Ikigh in to roll up one strip of 
paper on another in (he lolling 
process. 

In rolling up several strips, otic oil 
top of Mie other successively, various 
colored papers may be used and Mie 
appearance is greaMy enhanced. 


Popular Mechanics — 191 FI 

IIow to Make a Thermo Battery 

A thermo battery, for producing 
elcctricily direct from heal, can be 
made of a wooden frame. A, with a 
number of nails, 11, driven in (he 
vertical piece and co unco Led in scries 
with heavy copper wires, C. The 
connections should ail be soldered to 
give gooil results, as (lie voltage 1 is 
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very low and the resistance of an un- 
soldered joint ’would slop the current 
The heat may be sup] died by an al- 
cohol lamp or other device, and lEie 
current may then be detected by means 
oT a simple galvanometer consisting 
of a square spool of No. H or No. Ml 
single-covered wire, F, with a pocket 
compass, F, placed on top. Turn the 
spool [li el north and south direct ion, 
or parallel with (lie compass needle. 
Then, when the nail ElceuIs Eire healed 
and the circuit completed, the needle 
wil! Swing around it at right angles 
to the coils of wire. Applying ice or 
cold water to (lie nail heads will reverse 
(lie current, — Contributed by A. C, A., 


paint. 


This will doubtless stop the Mie ends over 


lu form lIic shape Chicago, 
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THE SURVIVAL 
SHELTER 

by Kurt Saxon 

If effort an«l money is to be spent on a 
survival shelter. It should be a working 
part of the home. It should not boa dead 
area you hope will never be used 

The traditional Civil Defense two-week 
fallout shelter would be a death trap if iL 
were needed, Anri it would be useless 
except for keeping a few people alive until 
they would be forced to come out and die. 

Nuclear war, which would force 
Survivy lists underground, would destroy 
society's ability to resume operations 
after only two weeks. Don’t count on our 
potential destroyers to use bombs who.se 
fallout will stop radiating after just a 
couple of weeks. 

Besides, the devastation would wipe out 
crops, livestock, people, utilities, etc. 
Starvation would be uni versa!. Plagues 
would ravage the populace for months. 
Those temporarily surviving the atomic 
attack would be crazed and desperate, 

Whether or not you will actually have to 
go underground, you may be dependent 


on a self-contained life-support system for 
months. 

In outlining my ideas for such a 
life- support system, I’m going to mainly 
generalize, Since I'm writing for those 
who may start from scratch or modify 
their existing living quarters, liard 
specifications would only discourage those 
who could not meet them. 

What follows are simply ideas. If they 
fit your circumstances, consider them. If 
(.hey don't, then reject them, But if you 
consider them, prove them out for 
yourself, since they might not be practical 
for you. 

fn this issue I’m outlining the basement 
of the survival home. If you already have a 
basement, you can adapt it to some of 
those ideas. 

If you are building, you can start from 
scratch and build this basement with no 
one suspecting it is to be used as a shelter. 
The lined psirt of the diagram is cinder 
blocks. The suggested installations can be 
put in after the structure is completed. 

I will diagram the heating, lighting, 
v on ill ation , m etha etc sy s tom, pro vi sioni ng, 
etc, in future issues. The diagram 
describes a basement 30 x 30 feet inside 
and eight feet high. The floor is a layer of 


concrete, then a layer of black roll plastic, 
then another layer of concrete. 



Ti^e black plastic will overlap the edges 
by about three feet. Around the floor will 
be put a layer of cinder blocks. Over the 
first layer will lap the plastic. Then 
another layer of cinder blocks will be laid 
on the plastic... 

When the walls are up, the plastic will 
he pressed up and glued with tar to the 
outside wall. Then other layers of plastic 
will be glued with tar onto the outside 
walls, overlapping the first layers. That 
way, when soil is put in around the walls 
the plastic will make the structure 
completely waterproof. 

When, the shelter Es used as a closed 
system, all human wastes will be recycled 
in the- methane generator. But in the 
meantime, unless you are a fanatic, you 
may want a regular septic tank. That 
would be outside the diagram and would 
lead to the upstairs toilet. 

The basement john would consist of 
some sort of tub for the shower, a sink and 
a toilet, A five-gallon bucket would be 
above the shower. Another such bucket, 
with a spigot, would be over the sink. 
Beneath the sink would be another 
bucket, The shower and sink water would 
bo put on the plants. The contents of the 
toilet would bo put in the methane 
generator. 

For livestock, I p m suggesting goats 
because they give milk, lots of great stuff 
for the methane generator and are fun 
pots. When finally above ground, a few 
goats could be your ticket to high society. 

You might worry about the smell of 
goats. Goats are very clean and odorless if 
allowed to be. You’d want a billy and two 
does and the billy would be the stinker. 
That’s because he delights in putting his 
head down and peeing on his beard. This is 
charming’ to girl goats but a turnoff to 
people. Just dip off that beard. 

Pigs would be extremely valuable. Figs 
were the staple meat of the Vikings and 
are the most economical protein for 
Survival isls. If you get healthy pigs and 
cook the meat thoroughly, pork is 
perfectly safe. 
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Their fat would provide soap and much 
of your fuel- Their excrement would 
provide the greatest a mount of methane, 

I would suggest you contract with a hyg 
raiser to sell you a coup is of fine sows 
which are pregnant. A rutting l>ear down 
there would be useless. You could 
slaughter the sows as soon as their litters 
were weaned. Them the piglets could be 
gradually used up until all you had left 
was the healthiest young boar and a 
couple of young sows for future 
generations. You can start anytime with 
the livestock. No one will know. 

In the middle of the diagram there arc 
three tiers of cages. Each is 30 inches by 
four foot and 2i inches high, 

I suggest putting rabbits in the two 
bottom, tiers. You could start with two 
males and four females, The other cages 
will fill up in no time. 

The top tier should be for chickens, You 
could put four layers in each cage, with a 
couple of roosters somewhere in there. 
From them you would get all the eggs you 
could use, plus [neat and leathers. Their 
droppings would also give you very high 
quality methane. 

Caring for your livestock will be 
detailed in future issues, 

The plant shelves are three feet 
through and in four layers. They could be 
staggered to accommodate both short 
ants and tall. 

This diagram is for four shelves with an 
overall area of G24 square feet- That will 


give you all the vegetation your family 
anil livestock can handle. 

All human arid animal wastes and waste 
vegetation will bo put in the methane 
generator. When the methane is 
exhausted from the wastes, they will go to 
feed the earthworms. Raising earthworms 
will also be described later. They will 
process the wastes and their own 
droppings will be put in the plant boxes. 
The excess worms* just outlies, will be fed 
to the chickens and pigs. 

Next issue I will outline the 
above-ground structure. 

The main construction will be cinder 

blocks. They are relatively cheap, cart be 
worked with by amateurs, and are strong 
and fireproof. As the diagram shows, the 
cinder blocks jut out into the body of Lite 
basement and are the inner walls as well 
as supports, This is because there will S>e a 
lot of weight overhead and you want the 
strongest overall structure possible. 

Before deciding on the sine of your 
survival shelter you had better determine 
how many will live there. If you want to 
save Granny, prepare to accommodate tier 
beforehand. Otherwise, steel yourself to 
keeping her out. Better to reject anyone 
whose life is nearly over. The future might 
be fuo for the kills and an adventure for 
you, but to the elderly, adaption would 
probably be impossible. 

Concerning neighbors* and even best 
friends; forget them. You might broach 


the idea to them to See whore they stand. 
If they will build their own shelters or 
contribute to a sizeable share of yours, 
fine. Rut if they show no interest, don't 
give them any indication that you are 
preparing, If they know already, refuse to 
discuss your shelter unless they begin on 
theirs. Their only interest might be in 
ridiculing you and if you continue to try to 
.sell them on the idea of building their own 

you're asking for trouble. For as time goes 
by and their chances to prepare lessen, 
they will stop ridiculing you and begin 
begging, and then threatening, for a place 
in your shelter. So just let them know 
where they stand with your shelter now, 
which is no where, and then completely 
drop the subject from then on. 

If they are doomed, they doomed 
themselves. Don't over consider sharing 
their doom by misguided altruism. Only 
those who are to be a part of the future 
should live to see it. Those who would 
ills is t on surviving at your expense have 
no part of the future. 

You must not lend yourself to the 
survival of parasites. Nor can you afford to 
jeopardise your own chances by rescuing 
the unfortunate and the helpless. The 
vegetating elderly, the retarded, the 
criminal, the pervert* would only leave out 
of the future others who might liave helped 
to make it great. 


FART TWO 

fty Kurt Saxon 

The top half of the shelter is also of 
cinder blocks. This is the cheapest 
building material, the strongest and the 
easiest for t he layman to build. 

Figure 1 shows the area made up of 
cinder blocks. The layout is general but 



AWN ING 


the idea is to have the inside walls of 
cinder blocks to support the roof. 

The floor should be made up of about 
eight inches of reinforced concrete. The 
roof should be of the same construction 
and thickness. In this way, your home will 
not only be a fallout shelter but also a fort-. 

With such a strong roof you could lay 
down about eight inches of soil and make a 
garden up there. You might slant the roof 
so that one side is about six inches higher 
than the other. A couple of outlets at the 
lower side will allow any excess rain to 
drain off the roof. 


An important feature of the shelter is 
the awnings. They aro of one quarter inch 
steel. I recommend having as few 
windows as possible and each should be 
about one square yard in area. 

Any metal- working shop can make the 
awnings. Just give them the spcciflca- 
tions. 

The part that the awning is affixed to 
should bo a yard-long strip of the same 
thickness and about four inches wide. Two 
hinges are welded to the strip and the 
awning. Two holes are drilled into the 
strip fur bolts which affix it to the cinder 
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blocks. 

A lioie about two inches across- is cut 
into tlie cont&r of the awning. This is to 
>jh{H}t through* On the bottom of the 
awning, two eyelets are welded on. When 
the awning is lowered, two bolts are 
dropped through the eyelets into two 
boles drilled into the window silt. 

Two more eyelets are affixed at the 
middle of the sides of the window. Two 
support rods are bent at both ends to rest 
in the eyelets. Two more eyelets are 
welded to the underside of the awning to 
accommodate the other ends of the rods. 
It should take only seconds to left the rods 
from the eyelets and lower the awning. 
Although the awnings might seem to 
make yoUr home a grim looking place, 
there is ' no reason why they can f t be 
disguised to look like regular awnings. 
Wooden plugs could be glued into the; 
gunports and the awnings could he 
painted prettily and no one would suspect. 
To complete the fort, you might as well 
have quarter-inch steel doors, too. 
Gunports here could also be fitteif with 
removable plugs. The doors would bn 
covered on both sides with half-inch 
plywood. They would bo heavy so extra 
strong hinges would be needed. 

As I said before, all tins is general. I 
don't expect, anyone to duplicate thesei 
ideas completely. However, the general 
plan will give you el home secure from 
fallout, rioters and looters, 

PROFITING FROM 
LATHEWORK 


By Robert May bath 

You caii use a lathe to pay for itself in a 
abort time. Howls, cups, tool handles, art 
objects, and the like can all be made by 
you and sold at high profit or kept for 
yourself. Lathework is easy (and fun) to 
learn; any normal seventh grader is 
capable of turning excellent work on the 
lathe. Even the initial outlay can be cut to 
a bare minimum, iF you're willing to he 
your own toolmaker. 

If you can afford a store- bought lathe, 
by all means get one. If not, a good 
home-made one is shown on page b, volume 
one of THE SURVIVOR, it is as good as 
any store-bought lathe (and certainly 
better than some I’ve seen), ft is 
foot -powered, but this is a mi tier 
disadvantage. The main advantage, 
besides cost, is that you can easily repair 
it yourself with your own hand made 
parts. 

If you're not prepared to go that 
"primitive" yet, there are accessories oil 
the market that turn an electric band drill 
into a lathe. 



By Kurt -Saxon 

This last year, Americans have seen their energy bills climb drastically, 
Fossil fuels will soon- be loo expensive lo use to heat homes. The time is 
nearly upon us when all the sellers of energy will divert their products from the 
public to industry. 

You will hear hints of this on TV, but only In distorted reports. Prices will 
rise and rise. Rolling blackouts will occur. Rationing will be imposed. By the 
time the diversion comes, most people will be used to reports of people dying 
from lack of fuel. 

You might wonder why, if I'm telling the truth. Carter doesn’t come out and 
say the same thing. You must realize that, 1 reach very few people. Carter 
reaches nearly everyone. The average person coming upon my warnings, and 
feeling inadequate to change his lifestyle, can easily shrug me off ssa nut. 

This is comfortable and a healthy thing for him, now, since he’s doomed 
anyway. But If Carter should say what I’ve been saying, it couldn't be shrugged 
off as the ravings of some isolated nut, tt would be official. There would be 
panic, 

As frank as Carter is, ho will never be able to admit to our huge population of 
inadequate losers that they are doomed. Nothing he could say to get the 
competent lo save themselves would bo worth the panic of the incompetents. 

So the nltty-gritly is left to people like me to got to people like you. The 
incompetents will have to settle for comforting platitudes while we Survivals 
stock up and batten down, Then they can riot and destroy each other with little 
danger to us. 

Once ycu’vB realized the power companies are only a short-term energy 
source, you can make some realistic preparation lo reduce your dependency. 
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A tol ■of lathes have expensive optional 
equipment, that, convert the to the Soto a 
wire wheel, jig saw, etc. You nan make 
some of these accessories yourself, that 
will serve nearly as well. For example; a 
grinding wheel, of .sorts, con bo made. 
Turn a piece of wood to a disc cm the lathe, 
1 hen glue a piece of coarse sandpaper to it. 
When the crude grimier Is worn out, just 
tear off the old sandpaper and. glue a new 
strip on. 




Most inexpensive lathes come without a 
multi-jawed ialso known as the 
independent > chuck, which is the only one 
one capable of bolding some work, A good 
improvised one is shown on page 5, figure 
4 of THE POOR MAN'S ARMORER. The 
design is sound l>ut when made strictly to 
plan, the chuck is inaccurate and even 
dangerous because ol the small surface of 
the bolts holding the work. Us 
effectiveness can be improved consider- 
ably by epoxy ing nuts onto the ends of Lilt- 
bolts. 

As staLed m the very last paragraph of 
the foot- powered la tile reprint, old files 
can lie ground into excellent chisels [you 
can even make a hunting knife from one!). 
The steel is of the proper hardness, and 
they can be bought at flea markets for as 
litlle as a dime each. The most commonly 
used chisels, as shown on the diagram, arc- 
gouges (round nose chisels for rough 
tutting), skews l used for finishing cuts, Jifi 
well as for cutting shoulders, beads and 
grooves), and diamond point chisels (used 
for scraping, a different, form of rough 
cutting). They can all he made on a 
grinder in about ten minutes per file. If 
Llie newly ground section starts to turn 
ill u e-gray at any time during grinding, it's 
an indication Lhat the hardness is being 
affected for the worse. Keep it cool try 
dipping it in water often. 

Once you have your lathe and tools, the 
raw material is needed. Wood prices are 
already out of sight and going higher, but 
fortunately this is an area where a lot of 
money can be saved. Even so, an 


There ere several ideas you can pul into pract ice right now. 

First, turn out the pilot light in the kitchen stove. One summer about throe 
years egg, 1 noticed my kitchen was five degrees hotter than my living room 
and I had ng| lit Ihe glove all day. that pilot light was putting out real heat, not 
to mention wasting energy I was paying for, t got in there and turned out ihe 
pilot and found that my nexi gas bill was about half that of the previous month. 

Sc th« pilot light is not just a cheap convenience. It is expensive, and in 
warm weather, actually raises the temperature. A carton of matches is no 
expense at all , compared to leavi ng lhat pilot I ight on 24 hours a day. 

Nexl 1 considered my laving room windows. There are three with an area of 7 
by 3 feet each, or 63 square feet in all. Noise came through. Heal came 
through. Cold came through. 

Windows have three basic functions; light, visiop and ventilation. During 
Ihe colder months a lot of energy is used simply (o make up for the cold the 
window pares admitted. 

Artificial lighting is muds cheaper than heat. The view was nothing I would 
miss and I fett no obligation to Ihe good people of Eureka to keep my windows 
uncovered so they would know when I was home and what 1 was up to. Nor do I 
feel obligated to save any burglar from destruction by [fitting him know lam 
home. 

1 went to the lumber yard and bought three panels of half-inch fiberboard 
used both os insulation and sound-proofing. They cost $3.00 each plus 50 
cents each for cutting to fit my windows. 

Galore fitting ihe panels into the window frames 1 covered the window sides 
of the panels with aluminum foil to reflect the heat. This was because, in 
summer, the windows lei in much more heat than was tolerable, 

Thus, in summer, I have S3 feet of heal reflector which makes Che place a lot 
cooler, in winter, I substitute the aluminum with black plastic. This makes 63 
square feet of heat absorber which makes the place warmer in winter. 

You can do the same, Just gel 1/2 inch fiberboard cut to fit your windows 
inside. Cover one side with aluminum foil, or black plastic, depending on the 
season. Nail the panels into the frames with light wire nails. This way they can 
be removed in minutes, if necessary, and Ihe wire nails do not damage the 
wood around ihe windows’. Paint the panels inside with whatever color does it 
for you. You might even paint outdoor scenery on them . 

Since I’ve had those panels up I've saved about a hundred dollars in gas and 
haven’t needed an air conditioner. They cost mo only $10.50, plus $3.00 for the 
aluminum foil and £5. 50 lor the large rotf of bfack plastic from the paint store. 

I could go hog-wild and do that to all the windows but I just wanted one cozy 
roam since I live mainly in that room with the door to the kitchen closed. A 
family using this simple system all around could cut utility bills way more than 
half. 

In colder areas tii is system would be a big help, But you would do better to 
make shin panels for (he aluminum and/or black plastic. Put them in first, 
then put cut and fitted sections of fiberglass insulation up and then naif in the 
panels. This would be a little extra work but not much more expense. It could 
still be removed quickly and would make your home snug in 10 fool 
snowdrifts. 

You may wonder what your neighbors will think if you cover your windows. If 
you’re really concerned, you’d best plan to freeze along with your neighbors. 
Actually, after comparing fuel bills, your neighbors will copy you. 

It stands to reason that you should pul Insulation in the attic and 
weath erst ripping around your doors. Follow th-e general Insiruetions on 
weatherproofing you can gel from your I oca! power company. 

Next* get wood heaters to replace gas healers. You can make such stoves 
from scrap containers or buy them for under $50.00. Fn them you burn wood 
scrap and paper. Your life wouldn't be taken up scrounging since your 
weatherproofed home would require lilt to heat. 

If Tm still living here next winter l plan to Install a cheap wood stove In place 
of my pilotless IMngroom gas heater. One load of paper 1 or scrap 

wood each morning wil l keep the room cozy for hours after it goes out. 
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enterprising (iUbeworker can even make a 
profit using the overpriced lumber. For 
example; a 4’ by fT by a V' piece of ash 

costs $5.40, But from this wyinl can be 
made’ eight candlesticks which can be 
sold at five or more dollars each; or six 
walking sticks which can be sold for six or 
seven dollars a pieces or more than tweoLy 
five tool handles which can be sold fur a 
dollar or mure Apiece, and so on. 

You can make even more profit if you 
scrounge your wood, tlo to a 
cabinetmaker’s or the lumberyard* and 
Eisk the man if you can poke around in the 
scrap bin. If you don't make too much of a 
nuisance of yourself, ho may even let you 
back for more wood later. 

Still another wood source is old 
furniture, if you can eon Grandma into 
letting you haul away the junk furniture 
from her attic, you will have hit the 
jackpot, Bui before you go wood hunting, 
you should know what to look for by 
examining the labeled wood at the 
lumberyard. Woods to look for are: oak, 
teak, birch, ash, beech, rosewood, walnut, 
mahogany, maple, or any other hardwood, 

Before you start any lathe work, there 
arc a few safety precautions y-OU should 
keep in mind. Tuck in, roll up, or remove 
any louse clothing that might he caught in 
the lathe- lie sure your work is mounted 
tightly, and that all screws and bulls are 
tight. Keep your chisels as sharp as you 
can get them. And never try to make any 
adjustments to the lathe while it's 
rolating- Also, don't try to cut metal on 
the wood lathe, foot-powered or 
otherwise. Metal can he filed, sanded ur 
polished on the wood lathe, but cutting it 
requires a fixed cutting tool and a more 
powerful motor than most wood lathes 
have. And now we come to the actual 
lathe 1 work. The typical procedure, fur the 
average round object (Le* tool handle, 
walking stick, uunchaku) is: first, the 
work is mounted in the chuck-homemade, 
screw, dead center or face plate— and the 
tool rest is mounted as close as possible to 
the work without actually hitting it. The 
motor is started at fairly low speed, and 
the gouge is held at a 30 degree angle un 
the tool rest. The chisel is moved back 
and forth across the work, taking off only 
thin shavings, until the piece is well 
rounded. Then, the speed is increased 
slightly, and the skew is put to work for 
the fill ishi ng cut. For bowls, plates and 
cups, the tool rest is moved around to the 
front of the work, and the gouge cuts out 
the inside. After that, the work is sanded 
and finish is applied, if desired. 

The basic cutting methods i've just 
described are used fur many popular 
projects; this article Inis n't the space Lu go 
into the more detailed cutting techniques. 
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Whatever kind of wood stove you get, makf* sure it has a flat surface. A 55 
gallon stove, like on page 217 can be easily flattened on the top side. Just fill ft 
with stacked newspapers to the point where you want the flat area. Then take a 
sledge hammer and go to work. 

The flat area is for a five gallon can of water for showers, dish washing, etc* 
You can also keep the still going for drinkable water. {Page 81) 

Now, what I’ve recommended can be done whether you own the property or 
not. No damage is done and although aluminized or black plastic covered 
windows might look odd in contrast to your neighbors', they need not look 
ugly or tacky. You can also do these things In arr apartment as well as In a 
private home, 

With these simple and inexpensive measures your utility bills wifi go way 
down . But that's just the start. What you're aiming at is independence. 

A simple solar water heater on your house roof, or even projecting from your 
apartment window, will replace your hot water heater* Such solar heaters can 
be made cheaply by anyone at ail handy. 

Then you will want electricity, The simplest windmills for general in-g 
electricity are also the cheapest. Once properly Installed, a modestly priced 
windmill of manageable size will give you most of the power you will need for 
years. 

Then of course, there are home methane generators for stove gas. These 
systems can also be geared to geiterate electric power. 

Such systems may seem too complex for a layman to implement. But 
hundreds of thousands of Americans are implementing such systems and they 
work, 

I hope, in time, to detail all the alternative energy systems in THE 
SURVIVOR. But in the meantime, you should make a collection of all the best 
material on these systems. 

The most compact little hook on homemade power is the MOTHER. EARTH 
HEWS HANDBOOK OF HOMEMADE POWER* This book concentrates on 
simplicity and cheapness and should give even the rankest amateur a system 
best suited to his own skills arid finances. It is a Bantam book and can be 
ordered through any book store for $1 .95. 

The next best,, or better for the more highly skilled is the ENERGY PRIMER* 
This details solar, wafer, wind and bio-fuels. 

This Is far more detailed than the HANDBOOK OF HOMEMADE POWER but, 
although it has many ultra-simple systems, it is also crammed with math, 
diagrams of energy output ratios, etc. Even so, it is a must since It will provide 
refinements for your systems after you have learned their basics. 

ENERGY PRIMER, published by the Portola Institute, can also be ordered 
through arty book store for $5,5t) in the U.S. or 56*50 foreign. You might find 
both books locally . 

When you look over the wealth of do-it-yourself knowledge in these two 
books, and others, you can start right in to design your own life-support 
system. You'll be surprised how si mple it is to scrounge materials* 

if you will only begin by getting this information, you wilt be way ahead of 
your neighbors when they begin getting desperate. This is yet another instance 
where you help your neighbors and al the same time be recognized as their 
leader. This, in itself, will greatly increase your overall chances for survival. 

At. the end of tins article is a book list to and crafts stores would probably welcome 
refer to. These books describe the your goods. It's usually better to be your 
o uni erou s I lit b y tec h n lq ups better tha n o w si sal asm A n at garage sal es r sw ap m eets 
can be covered here, and similar places. Just set up a table of 

Getting back to la the work; there’s one your wares and you're in business* The 
thing you should keep in mind before wdl buy up all the dishes, tups ami 

applying finish Lo the completed objects d‘ Art* wti rile the men will go for the 
pjnee—imy objects that will be eaten from tool handles, walking sticks, and even' 
rnusi not he coated with standard toxic police-style riot batons. For reasons that 
paint. A non -toxic glazing paint should he elude me, this last item seems to be the 
used. big seller. Who knows what the buyers do 

Like any craftsman, you have to sell with the unwieldy truncheons. I imagine 
your finished product. Though small arts most get them to keep in their closet. 



THE SURVIVOR Vo!. 5 


2 174 


T11E SURVIVOR VoU 5 



[vi-ith-gd at A[>pl yiiif] tho TrlEingTe 

Popular Mechanics — JS15 

ftVcnsurj nj^ the Height of a Tree 


if Rpnr El in end o.C I In- season our boy 
:i nnnii nerd Nut height- 0 1 OUT l-U I ] i » :1 J >1 * ‘ 
1 1TO to l>f: 3d l L. 

“LYIi y, how do you know? 11 ivag the 
general <| lied ion. 

(( f Men fibred ft. 7 

'Row? 7 

“ S r ool. rule a ml yardstick.' 

“ * Vou did u’ I cl i ml? I 1 1 ; L I. tall l I'M? 

] [ in 3 m ^hcr asked anxiously, 

LfL Nn’ni; L found the icugth of Lius 
filnidciv Find measured lli:i(/ 

“Tml itie Jeiiglh of the filiudow 
changes/ 

“•Veshnj lml U'icc a day llio shad- 
ows are ,j n s L iifi long as She Ihings llinn- 
Ki'hi'fi, .Lxe homi Irying it all sunnmiT. 
I drove a slick info ike ground* and 
-when iU sliinlow was just as long us Ihu 
slick t. knciv Mm I llit h shadow o[ Ihe 
live would ho just aa long ns tho tree, 
rind IliiilV 33 fid 1,7 

The above paragraph appeared in one 
of (lie dfiiEy pu pevR. which conic lo our 
e[ReOr The i T r; m was bonded, “A Clover 
Mow’ 5 .Nmi' uo do md. know who Mms 
advertised boy was, hut we knew quite 
as Mover a boy, one who could have got 

; 1 1 o u ] jpin,v i i n n. lc 1 Lpig h i of II i o i roc w i E li- 
m l I xvaiiing lor Lite ami (o shine fit fl 
|)nr(icular angle or (o shine ;>(■ all fm 
Unit matter- The way bey .No. y went 
about I he same problem was Hi is: Mo 

gut a slick Jim! pEantcd it in Uie ground 
u j td 11 ini i cut it o (1 j o si. :it 1 h v I ev el ■ .■ ; 

liifi cvi'fi. ' J T h ■ u lie went out and Look a 
look ill Uie I ieo and made u rough osli- 
■ 1 1 : 1 1 o of (he Ereoes heigh I in his mind* 
Lind judging Hie same distance along 
I lie ground from tho tree trunk, ho 


phm led hifj slick in the ground. Then 
iic j n y diiwn on his buck with liifi feel 
again si the slmtding stick and looked 
at lhe lop of the tree over the slink. 

If lie found the lop of slick am I tree 
d. ij not agree he tried a new posit-ion 
and kept at if until he could just aer; 
the tree top over tho end of Lho upright 
slick. Then nil he aid to do was to 
men sms; along the ground lo where bis 
cyt; liad bean when lying down and that 
gave 1 1 i it] Ihe height of Llis; t roe. 

The | n> 1 1 1 1 about 1 i is melhod is I iat 
Ihe fitiy anil slick made a right-angled 
Eriiiiigle wilfi bey for base, stick for 
pi rpcndimhir. holh of the sums; Inugth, 
nad the “line of sight” Ihe hypotenuse 
or long .line; of the triangle. When he 
got iulu llio position which enabled him 
to just see the tree top ever this top oT 
Ihe stink he nguin had a right-angled 
triangle with tree ns perpendicular. Ids 
eye's distance away from the Irmik, 
(lie base, and (lie line of flight the 
hypotenuse. Jfc could measure [he hase 
lim; along the ground anil knew it must 
e(|unl Hie vertical height, and he non hi 
Mu this wdlhont refarance to the sun, 
.It wns ait ingenious application oT the 
we! I known properties of a right-angled 
jri: ingle. — .Uaifwij',' ami Loco mu Li re ihi- 
g i I IOC I' - 


er-siik i?i ( li in sal xvhh Lhe i'tghr, Tito cut- 
ler may alswt he used for tu id-ting potato 
Eiml apple chips, 

Popular Mechanic lSliS 
Measuring (tic Length ol Wire Wound 
on a S[>ooi ' 

When wiiirling SuagncL spools on a 
J ft the, the exact EiuLouut of wire used 
am he easily determined hy means of 
Ills' device shown in the i f I us L ra ti oi i . 
The large reel From which the ^vire is 
oblftbicd is eonveutenlly placed an a 
loose mandrel, or rod, near (he lathe, 
in id in line with the sjiool which is to lie 
wound. A grooved idler wheel, the ex- 



Mc-MfrUTMijr; (ll 4 ].fclL£t]L irl W[f« m h S|)DO] ■V illl lll-t 

Use uJ 311 Idler Oownter 


head in id |:H j ijceliug close 


Papular Mechanics — 1925 

Simple Soap- Chip Cutler 

A handy eruiM-ivEince for use in the 
kitclieii i^ Ei soaji-chip eistler of Ihe type 
tflikU l iiied. 1 1 consists of a liEise, the con- 
struction of which is ijuite cltJir froni ihe 
drawing, provided wilh el sliding block tu 
feed lhe soap h> the E, idle. A si up block, 

shewed cn Mi 
m i lie knife 
blade, (let e v - 
mines t h C 
l 1 1 i c k n css 
of l h e chips. 

T la c w Ei q I c 
device is 
made nf wood, 
w il’i the ex- 
ec [U inn of the 
i: i a n k a n d 
en( ler li e a il , 
ihu laller hc- 
i ng ni Ei d e id 
^ ■ iu en Id- 
rolled ?;l cel, 
i iu- ned do xv n 
1 1 ! < ■ ne f m’ to 
J i I (tie Fade In 
L 1 1 e lieai i 1 1 e, , 

. i ml having a 

.- i 1 1 L and a I li niubficrCxx* in I 111: end to hold 
a | l i 1 1 l; knife; liic crank is lillu: taken 
from a junk pile, or made of Ekst iron, and 
provided x - .' illi a Xvoodeil liacidle. 9 u use. 
Mil: bar lo be Cut is i riser Led belxveen Mie 
feed block and stop, Eriui Is puslred h)ivard 
I lie 'nad v. i li Lhe ledl ilEun!, while the 



act dhim^lcr' of which is known, is sup- 
ported heLxveen lhe spool and wire red 
so it ui Eiy freely revolve; the nutuher of 
Ms re vq hi Lions stiould Ije obtained, an- 
loinfLlieally, hy a revolution counter. 
When using the device, the wire from 
Ihe reel is placed once around Lhe idler 

10 insure llu; necessary grip lo prevent 

11 from sliding;; then it i^ led to Uie 
spool. The exact diameter oT Slu: idler 
(joing known and lhe number of revolu- 
tions indicated* lhe true lenglh of lhe 
wire wound on the spools can he easily 
determined by the following formula: 
fvenglh of wire on spool in feet erpsals 
circuinferencc of idler in feet limes 
number of revolutions of idler. 


Popular Mechanic ISIS 

To Hfttig Heavy Things on a Nail 

l3oys will Eiml many plfttCS ft round 
the lionsCj where a 
hook to hang things 
on will be a great 

^convenience. Instead 

of buying 1 looks use 
wire nails, and if 
driven as shown m 
the cut, ihey will 
support very heavy 
weights. Drive the 
lower nail first. 
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PLAN AND SURVIVE 


Author Unknown 

NO'I'/Ol The fjrEcf:s Lisle J jn ( his buuklel were current in. 1 95ft. Sums were 
At huJk rates and others jndi virtually print'd, Due to fluclujititins in prices, 
it is i m possible to j?ive more than &u££t-sicd prices as s guide- All prices 
were maximum. Many would bo lower if large groups ordered together 
in quantity. 

This booklet has been compiled to Assist thoeo who 
wish to prepare) for their time of need, whether it ba an 
economic need or an atomic disaster* Keep in mint! that 
you will either have to hole up and survive, j>erhapo in yutir 
basement; or you will Itave to pick up what you can carry 
and run. 

If you have to nm, you should be prepared to survive 
in tbff wilderness or, hi case of a disaster, you would have 
tt: Ibi; without water, electricity, gaa, etc, kou would prt>b- 
ably have to spand many days in your basement, not daring 
to gu out because of radiation or rioting. 

Try living in your own home lor a week under these 
conditions. Shut off the water, power, gas, etc. Diapenw 
with all purchases . ► * DO WOT BUY ANYTHING . . then 
we how prepared you are for coining events. How long can 
you live entirely from tlin food must people have been storing, 
without nutritional dehcicnd&fl? ITm purpose of this booklet 
is to provide information about necessary foods and how 
to use them to prevent nutritional deficiendefi. 

The program outlined on the following pages lias actually 
been lived for a period of six months by the author, his wile, 
and five children. During this period the family was actually 
more healthy than they had been during previous years ever] 
though 30% of the diet was derived from the Basic $50.00 
food kit. The other 10% was composed of salad vegetable* 
and home bottled fruit. So here is a program that has been 

tested and works. l , L . 

The One Year Program ifl to giv.s « good ajimmuin 
nutrition and keep the person healthy, mentally alert, and 
active, 

I’hifl basic diet can be supplemented with b«h vegnt*^ 
bios, wild plants, etc. if available. Every individual ihou-d 
familiarise himself with the me then J of sprouting ftoedfl ftjr 
food. Full details for sprouting will be given In this booklet 

Nature provides tor us e complete health program if 
we take heed and learn how to use these natural foods to 
buiM strong healthy bodies. You will find further on lit «Hi 
booklet a few health hints that might b < 9 C 0 m& useful to you 
in your time of need. 

The following information has been compled from many 
authenticated sources, historical records, nutritional book*, 
biochemical studies, rwcent laboratory findings, piooeer K>ur' 
nals, snd the author's personal eapwienew from hundred* 
of experiments which were noted durriJtf IS years of fttfay 
on the subject of nutrition. Of neorarrity, this pubUcfttkrei IS 

(Your basic 6 month* 1 food supply) 

By investing rb little as $50.00 now, you can assure 
your family enough food to eat for a period as long as six 
(6) months. This is not theory but FACT since my family 
and I actually lived for an entire winter on this enact food. 
We experienced less sickness that winter than we had in 
previous yearn. The only other food wag some home canned 
fruits and vegetables* 

This is your basic $50.00 six months storage supply: 

100b Red (chili or pinto) beans ........... .,....*-,$10,00 

5(J# White beans ... 4,50 

100b Dry milk powder 10,00 

20? Whole peas „.,.... 3.00 

IU0# Rye 5.00 

100# Wheat * * 5,00 

100# Com (white or yellow) , 6,00 


*Ls 

P L 

*L 

+ L5 


$52,60 


The beans, peas, and wheat should, to & .great extent, 
be sprouted to supply the Vitamins B and C and available 
protein. All items to be highest nutritional quality available; 
organically grown if at all possible. 

This is planned as » subsistence nrogram and should 
not be expected to give sustonencc for a longer period. 

To add variety and assure a more adequate diet, wu 
have this additional list which, if added to the previous Glto, 
will constitute a one year supply. 

To assure froah vegetables which may not be available, 
those items with asterickg in the previous list may be sprouted 
to supply the live factors to your diet. In addition the fol- 
lowing may also be added for sprouting: 

$52,60 

L”S 25# Adfoifa (choice nprouts) 11.85 

L P S I kintals (in salad) * 6-86 

L*8 50# Mung beane 13.85 

L*S 25# Soy beans * 3.62 

$ 38.40 

6 tray sprouting kit complete ..... 6.50 

FOOD KIT 

AcUilitmol Food For Ona Ynr 


L*m 
L a 


L a 


S 

S 


a 

1 S 

3 

L*S 


L P S 


L-s 

l*s 

LV 


300# Wheat w/20% rye 16,50 

KJGf Dry milk 

(drinking,, baking, eating, 

■tc*> 19*00 

100# Dry buttermilk 

(for Yogurt and baking) * 38.00 

60# Raisins jn baking or as is 15,00 

00# Black fi^s 

(good digestive regulator).,.,.* 8,00 


30# Primes 

(good digestive regulator) 7,00 

25# Dry dates (sweetener) d.OO 

50# Apricots (dry them 
you Had f) best fruit 

■ n j i e y n i 


HI# Millet (cereal and 

flour, blends 2,00 

50# Sun flower seed, hulled (as 

is, in drinks, and confections) .. 36.30 


10# Buck wheat 

(cereal and meat loaf) 2.76 

26# Sesame seed (in drinks and 

seasoning, baking) .... 8,64 

25# Uma beans (good protein),,.,,. 8*00 




THINGS TO REMEMBER 

Wfl may get out of town if wo leave early enough, but 
the roadfl will be jammed, anti most of us will have to sweat 
it Q-ut in our own basements without heat, light* food, or 
clothing unless we provide these necessities now. Thera may 
be looting, pillaging, and much bloodshed. You should be 
prepared to protect your own women from being ravished, 
defend your meager store of food from rioter* and looters 
who will cume to •ted it from you at gun point 

It is possible that all vegetation will be otmlaroimted 
with fallout, mudi of the boU denuded and sterilized, and 
possibly no living thing would be said to use as food to* 
a period of time* 

You must so arrange your storage that you can pick 
out the moot eflfientiaJ things; and run with them. The few 
roods through the mountains could easily be washed out by 
sabotage of the dams. The roads between cities could be 
blocked off or destroyed end we would sit like rats in a trap. 

Always keep tins irt mind. A person can live four (4) 
minutes, without air* four (4) days without water, and forty 
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(40) days with mu food. Go they become important. in that 
order: air, water, food. 

Leam to moke such things sua a home made msk mask 
from materials available in your home, (&?e matmcaons under 
FIRST AID section). 

Tho first thing to do when given an "alert" is to shut 
otf the water, gas, and power where these services enter 
your house. This would give you a 30 to 50 gallon water 
supply which, if properly rationed, could last several weks. 
One ^uart of water pet day per person for food preparation, 
Shutting off go* and power could prevent lire. 

NOTES ON SPROUTED SEED 

Why Sprouted Groins in a Survival Kif? 

1. They are compact, 20# yielding 400# of food, 

2. They are inexpensive; 500# costa only $7.50 to produce. 

3. Highly nutritive, Cathryn Elwood, in her popular book, 
iJ Feel Like a Million," considers them as probably' the 
moat nearly perfect of nil foods. High in the B Vitamins, 
minerals, proteins, Vitamin C, and enzymes. In fact, IQ 
to ^0 times richer in these vitamins than original seed*. 

A. Quickly produced. Two to Jour dnya from planting to 
Jia.rveet, 

5. Tasty and easy to learn to like. 

THE MOST SATISFACTORY WAY 
TO SPROUT SEEDS 

+rk _ °f. 2 indhea deep and 

IQ i lOJi inside dmwiumm. Tack screen tCbergLaas, bronze> 
or Atainlm atee)) on bottom. Cover screen with washcloth, 
jjprmkle eeeda on the doth, cover with another cloth and 
k«p doth* damp. Water two to three tunes daily. Place in 
a dark place at temperature shout 70 degrees. TYaya may 
b# stacked on a cookie iheet and thus by watering the top 
tray, they would all be watered. Ihces trays may be made 
™ li a *S lMT ^ G fldlon can for a cabinet to make it 
portable and keep seeds hum drying out too rapidly. The 
beam Bisy be sprouted in a StaoMarvel in a two to four 
quart stamina* steel pan. 

_ The needs that aro easier to sprout, such as alfalfa and 
radish aeeds, may be sprouted in a two quftrt bottle. 

Plata about 4 tablespoons of seed in 1 cup of spring 
water and soak OvernJglit, Drain off water, the neit morning, 
and place seeds in bottle. Place a piece of nylon stocking 
over top of bottle held securely with a bottle ring. Wafer 
and drain tliree to four times daily. When you water, pom 
original water over seeds and allow to stand for ft few minutes 
then pour off water and save, adding more fresh water as 
needed. Untreated spring water or distilled water is best. 
You may add one tablespoon of kelp powder tn each gallon 
of water to feed the sprouts and increase the available iodine 
and minerals. 

Alfalfa, radish, lintels, raung beane, and green peas are 
generally used raw as any salad vegetable or, if heated, should 
only be heated for a lew minutes, 

r Hie navy, chili, pinto, and soy beans need not be sprout- 
ed more than two da vs, They ear] t hen be cooked in twenty 
rnisiutes instead of three to four hours. They do not cause 
gas, when digesting, if they are sprouted. They are good in 
caaseroles, salads meatless meat loaves, fts main dishes, 
Each aduit person should have U cup of sprouts twice daily 
to assure adequate nutrition under this program. All of the 
sprouts may tie juiced as It good source of vitamins and 
minerals, especially rich in Vitamin C complexes, (Sec tuft* 
under NATURAL FIRST AID note). 

HISTORY REVEALS USE OF SPROUTS 

When making bread, you might try this recipe taken 
from the Dsad. Sea Strolls; (th# bread eaten at tho time of 
Christ in Palestine) 

Sprout 2 cupa of wheat for l ^ to 2 days. Pour 
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off excess water. Use the water in drinks, aoupa, etc. 
Mash up sprouted wheat. This can be done with ft 
blender or tie Champion Juicer if electricity is available. 
If not, a meat grinder is handy or a rock or hollowed 
out log with ft tamper to pound into dough. Make a flat 
pad about 1/8" duck from this dough. Bake On a stone? 
or a pan in the eim from morning until noon on one 
side and then turn over and bake until evening. It is 
sort of a hard tack but very tasty, 

YEAST RAISED SPROUTED WHEAT BREAD 

■1 cups oprouted wheat as prepared above 
3 teaspoons of yeast 
Salt if desired 

Let double in bulk and, bake in oven at 425 degrees lor 

30 to 40 minutes, 

MEATLESS MEATLOAF 

A delicious meatless meat loaf can bo made from 
any of the sprouted beans. Grind beans coarsely. Add 
egg, cheese, milk powder, vegetable powder, garlic oil* 
soy sauce, etc. Make into pads and pan broil or make 
into loaves and bake. 

Mung beans are delicious if wilted hi a pan with 
chc[>ped onion and oil and served with soy sauce. 


The Hunzas id Northern India make ft whole grain 
bread called chap? ties from various grains ground and made 
into a stiff dough, itoli out pieces the size of walnuts, paper 
thin, and cook only a minute on each side. This La tasty, 
easily made, and may be cooked on a hot rock, 

Suti flower seed is a food from the East, an excellent 
.source of highest quality protein, rich in essential polly un- 
sat urated fatly acitls (Vitamin F) and many other vitamins 
and mineral*. A real valuable additive to any diet. Use as is, 
m salads, f I asserts, mixed with fruits to replace candies. Also 
excellent in baked goods. 

Millet is a staple food fro id India, a cereal grain, one 
of tho world's finest and most complete foods. Alkaline in 
nature. One scientist hag made the statement that, if lie 
Jiad to choose one food on which to subsist, his choice would 
be millet. Millet j* that juJrfect a food, 

Sesame seed is also from the Near East. Remember Ala 
Baba's magic words "Open., 0 sesame! Sesame wed contains 
almost magic nutritional values. Sesame seed 3* a rich source 
of Vitamin T, (thought to prevent respiratory infections), 
rich in oilier vi lamina, protein, and oil. You can make your 
own delicious salad oil from sesame seed by thoroughly 
mashing seed and adding some water. Mix thoroughly and 
add vinegar (1 Tablespoon per cup). The oil will separate 
to the top.^ ‘Ihe lower part makes good salad dressing and 
sandwich filling baao. Just etoro in cool place over night, 
then pour off oJ. 

C«rob,_ the St. John's bread or Locust lieati (tree pod) 
spoken^of in the Bible (locust and honey) makes an ideal 
feed, rich in calcium and low in fat calories. It looks and 
taste* much like cocoa or chocolate and is used as a choco- 
late substitute, but does not prevent assimilation of calcium 
as does chocolate, nor does it have tho detriuaental alka- 
loids, caffeine and theobromine which have serious effects 
on the kidney 9, Gareb may be used in anything chocolate 
And cocoa are used in. It is also good in drinks. One table- 
siwon carob, 1 tablespoon brown molasses, l cup milk. Very 
tasty and extremely nutritious. Mixed with water, carob ia 
good for diarrhea and is being used by the medical profes’ 
siou for tfeto purpose. 

CAROB MIX 

[Uj^tf for □ Meal or a Confection) 

2 spoons riv£ polishings (if available) 

2 afwxmfl soy powder 
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1 spoon brewers yeast 

2 spoors carob powder 

2 spoons sunflower seeds 

2 spoons coconut (.ground) 

1 spoon oil tsoy, seaame r etc,) 

Mix and knead thuroughly. Add 1 spoon honey m 
molasses to bind and sweeter), Only a small amount ti 
needed for nutritional need and it is very filling, 

WHOLE WHEAT BREAD 

Heat the following ingredients after snking, to luke 
warm: 

H cups milk powder 

3 cups water 

2 teaspoons salt (VegeSal or sea salt) 

2 tablespoon? molasses (keeps bread moist and prevents 
crumbling) 

Add the following, mil and let rest for 10 minutes: 
l package diy yeast 0^4 cup whole wheat flour 
¥4 cup rye flour Y 4 cup carrot (mashed) 

Us# 1 cup for kneadhgs and shaping of loaves (8 
cups flour in whole recipe for 2 loaves > r Knead well. 
Set aside in covered kettle (not aluminum) which ha 1 ? 
been coated with oil to prevent sticking. Let rise until 
double in bulk. Have oven at 375 degTeeu F, and bake 
for 18 minutes. Then turn temperature to 350 degrees 
F- and bake 39 minutes more. Butter' top emit. Cod 
od rack uncovered for a few minutes. Then cover with 
towel and finish coding. Store in bread hoi, 

NOTE; No shortening of any kind h used in this 
recipe. 


PANCAKES 

1 cup wheat flour 

2 teaspoons baiting powder (Royal) 
teaspoon salt (VageSal or sea salt) 

1 teaspoon honey 
1 cup whole milk 
f egg 

1 teaspoon butter 

Sift dry ingrediente. Add milk to beaten egg and 
mil with above ingredients. Add melted butter. Amount: 
12 small pancakes. 


MUFFINS 

2 cups wheat flour 

4 Vs teaspoons baking powder f Royal) 

3 tablespoon 0 honey 

Yt teaspoon salt (VegeSal or sen eait) 

1 eg*! 

1 cup whole milk 

2 tablespoons shortening 

Sift dry ingredients. Add milk to beaten egg end 
mix with dry ingredients together wilJh melted snortm- 
ing. Place in well greased muffin tins and bake at 45 J 
degrees for 20 minutes or until golden brown* Amount: 
12 a ro e ^ muffins. 

WILDERNESS SURVIVAL 

If in the wilderness, you can use many woods for aur- 
oral, such as burdock roots and shoots. "ITiese are very 
fcuty wheel tolled In egg and fried* It testes similar to fish. 
Fern nhoots are tasty and can bo used as asparagus. 
Ifiey should he young and Under, 

Dandelion leaves are good for salaila and greflun, Tha 
^ted root toasted makes an excellent coffee substitute. 

Ail mushrooms. If grown in wood, are edible* There 
frr many other edible varieticfl, easily recognised. You should 
become familiar with these mushrooms. 

Make your pinna where you can go T scout out the area, 
find out how jt would be all rimes of tSie year. Familiarize 


'/venial! witii tho_ vegetation, perhaps Sven plan a shelter. As 
jat know, gas will probably be impossible to obtain due to 
« f awer failure* If you plnn to drive far, have gas on hand 
*f *■ bend pump available. 

r L1ieao are items to bo checked over. They will be very 
beneficial: 


Additive to Your Dl*t 


Prices effective L059 


& 

6# Boy bdthdn - 

no 

11.50 

1*S 

26# Primary nutritional yeast.., — 

16.00 

u 

LOf Brown rice (E and B 



Vitamins) ..,,... 

l.H 

+RS 

26# Raw peanuts (protein, polly 
HUisa turn ted oil, digestive 



md ^ u . 1 . 1 1 mi 1 ii * -irr- r — - *“*““■> ■ 

7,50 

L 

24 Baking powder (Royal Brand) 

1.00 


no aluminum 

LsS 

5# Vegetable broth powder (aoup* 



broth, alkaline drink) 

7.50 

I*s 

26* Potato flour (mashed pota- 



toes, bread, hot cakes) 

4.65 

LsS 

10# C&rob powder (chocolate flavor, 
drink, etc. Also beneficial in 



treatment of diarrhea ....*..*,. 

9.83 

LS 

1# Garlic powder (treatment for 
colds, respiratory, and in- 
testinal disorders, Regulate 



blood pressure, etc.) ,,,„,„._.** 

4.05 

l*aS 

2# Paprika powder (source of 

3*20 


Vitamin A, flavoring) 

L 3 

W# Golden Seal (Univemfli Herb. 

3.50 


Virtually all uses) 

L 

2# Mint leaves (flavoring and tea 

2*30 


to aid digestion ... 

LSa 

Yii Cayenne (good for most 

.60 


sicknesses 

3 

200 count 2/0 empty gelatin cap- 
sules (to be used to admin* 
Ester herbs, cayenne, garlic,, 

8.80 


Golden Seal, etc*) *.**. 

L9 

1000 Count 500 mg tablets: 

12,00 synttu 


Vitamin C. 


Natural more effective 

18.00 

W 

1000 kelp tablets or 20J powder 

3.G0 


pFJlOS i i.« 1 in 111 bn ■ii-riiTr-r-H 

m 

1000 botie meal tablets .*„.„„**-**.*..... 

14.00 


2# Gh“i fooal (make from apricot 
sball or pita) 

5 gallons molasses (sweetener, 

poultiocfl, etc*) 11.00 

5 gallons honey (twee tenor, 

poultiocfl) . *.*.„*.„„*....„ 12,00 

5 gallons soy oil (cooking, 

salads, etc.) 10,80 

0 pints Ash oil (natural* 

Vitamin A & D) -*.* 7.50 

4# Dry active yeast (baking 

broad, etc*) * 3*80 

12 pints MiVJta Mineral solution 

(butna, cuU, mineralize),,..,, 13*00 

If Bentonite Clay (poultices aud 
cream for burns* radiation, 
weather protective and in- 
testinal detosdfier „. 75 

8 pints cider vinegar (herbing, 
salads, enemas, first aid 
drasauiga ) .**.**. ** ..**** ■■*.,* ..* ■■* 8.80 

2 1 Natural rock calcium powder**.* *£6 
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*‘Qniy Nature can repair the machine which Nature 
Ajs mode” 


-'-Sir Arthur Keith 


SOME NATURAL FIRST All) IDEAS 

Here are a fow ideas of Naturel First Aid (for a more 
ronutlete discussion, refer to the booklet on intend first 
aid by the Author of this booklet. 

FOR BURNS ■ — flash bums, sun bonus, exposure, scalds, 
Jill bums. As quickly an possible, do one os tlie folio wins: 
Apply fresh egg white to b Limed area. 

Immerse in mineral solution (MiVite, Colloidal Gold* 
Clarkes MmcrsJ* Natural Minerals* etc.)* or apply cat- 
ton completely saturated; In this solution^ This in terrific 
to relieve pstn and, to heal. Moat pain will Butwfda in 
20 minutes, even on rather severe bums. 

II akin is not broken, apply Bentonite Elay Cream. 

Honey t* a good healer if burn tfl not too severe. 

Many bums respond favorably to grated potato poultice* 
Grate potato onto cloth and sjiply to area. Change every 
Yg hour. Also good for poison ivy, rafih, acne, denusititua, 

diaper nusb, hemeroidt, sore feet, blood poison, infected 
wounds* and akin ulcers. 

CHAPPED SKIN — responds favorably to the folio mug: 

1. Raisin lotion. Mash up raisins into pulp and add water 
to moke fotiou, 

2. Mnlflw. Good for pimples twd other skin eruptions. 
Apply locally and leave on at least ^ hour. 

3. Any of the suggestions for burns. 

4* Honey and com meal Is good akin cl&intfer and beauth 

her. 

DYSENTARY —* This will be ft common disorder because of 
suddm change of diet. 

1. Mis 1 teaspoon Psyllium Seed, 1 teaspoon vegetable 
pwder, 1 tablespoon whey powder* in 1 glass of water, 
stir, and drink quickly. (Other than infants.) 

2. For infant or Child: Gruel made from barley or rice. 
One tablespoon to one pint of water. Cook hour. 
Um liquid only (strain). 

3. 1 tablespoon of charcoal and % teaspoon Bentonite 
■Clay is also lialpfuL 

4. Use drinks made with csrob powder to soothe the IjowoIs. 
One tablespoon in one glass of water, etc. 

HYPER ACIDITY ' — Drink several glasses of water. Take 
a little vegetable powder with calcium powder ( 1+j tea- 
spoon each). 

HEADACHES — Enemas usually relieve tlria condition. If 
this contimiea* use Coveills Tea: Yi cup twice a day 
on empty stomach. This is also good for ulcers and 
seems beneficial in nearly every internal disorder. 

THE COMMON COLD — Stop eating. Enemas. Tall# 2 
capssiles of cayenne pepper, two capsules of garlic, and 
Yt cup of Coveilila Tea. Stay on liquids for a day or 
two, 

SORE THROAT — Mi* equal proportions r poiato juice, 
honey* onion juice, and vinegar. Gargle every 15 minutes. 
Standing on your bend is gwd. The lion Exercise is 
also good because it opens the btood veswets and increases 
circulation to the throat area; chus relieving congestion. 
The Lion Exercise is executed by sitting erect on the 
floor with legs crossed* hands extended over kne#J, force 
fingers apart, chin in* mouth open wide and tongue 
extended as far aa possible, eyas Looking at noao, Take 
a half breath anti hold, forcing the diaphtam up. Put 
entire body under tension arid hold tension about 30 
seconds or more. Repeat several times, 

SPRAINS — Apply cold packs immediately and, after 20 to 
30 minute*, souk cloth in nibbing alcohol (warm, 
turpentine (one tablespoon to 1 quart hot water apply 
cloth warm to the area. Alternating cold and warm 


packs. At same time take* internally* one quart almond 
milk, two tablespoons bone meal powder, two table- 
s poona Rose Hips powder, 

MINOR SPRAINS, BRUISES, AND STRAINS — Make 
tincture ol arnica or sage. Arnica is a wild flower that 
grows abundantly (a amah yeltow sticky flower that 
grows about two feet high). Fill bottle full oi blossom* 
oi flower or of sage leaves. Fill with rubbing alcohol, 
let eland overnight* strain* and rub area with solution 
(not to be taken internally.) 

EARACHE — Small shoe of garlic buttons or garlic powder 
on piece of cotton, Place loosely in ear. Put heated 
towel, etc., over ear. Onion may bo uacti but i$ not as 
effective. Give above treatment for temporary relief then: 
Take four ounces potato juice with one ounce green 
leafy vegetable juice In the morning and 4 ounces potato 
juice with 6 ounces of cucumber and two otiuoeo green 
pepper in afternoon on empty stomach, (when using 
potato juice, let starch settle out and only drink liquid.) 

TOOTHACHE — For temporary relief* snap clothes pins on 
ends of fingers on the side of body tooth is giving 
trouble. Remove after 15 or 20 minutes and repeat Later 
if necessary. Use potato combination (above) and take 
one to six tablespoons bone meal daily. Rinse mouth with 
warm water: I cup with 1 tablespoon calcium powder. 
Taka 2000 mg. ualural Vitamin C every two hours* 

EYES — Eye strain — Drink Carrot juice. Splash cold 
water in eyea to increase circulation. Looking at sun 
and blinking eyes (squeeze tightly). Other eye exercises 
relieve strain. 

Fob! to juice combination good. If irritation severe or 
in a case of pink eye or sty, a potato poultice is good. 
Grate potato (pealed and cleaned)* place over closed 
eye with person lying down, squeeze juice from excess 
potato onto poultice. Keep on 2Q to 30 minutes, Repeat 
if accessary. 

FEVER BLISTERS — l pint almond milk with 4 table- 
simoons bone meal. 

1. 1 Ublespoon whey with 1 tesapoon calcium powder 
and 1 tebtespoon vinegar. Mix quickly and drink* 

H. Raisin poultice. 

FRICTION BLISTER — 

I. Vinegar poultice (saturated doth) 

2 * Sugar lenities* honey poultira* Cfltti pud salt poaV 
tics* Any of iheao are followed with potato or raintat 
poultice. 

To clean akin, use I cup honey* 1 cup water, cupa 
ground com meal. Scrub skin* let aland few minutes 
(20) and rinse oft in water too soap), 

ACHING FEET AND LEGS — 2 gallon* water* 1 tablespoon 
mustard. Soak feet in mustard water 20 to 30 minutes. 
Soak feet in kelp water Yi to 1 cup kelp to 2 gallons 
warm water. After soaking, lie on back with legs extended 
into air and shako vigorously for 30 .seconds. Hold still 
for 1 minute. Then relax. Preferably on ft slant board 
or with head tower than feet. 

WARTS* STONE BRUISES — Milk weed juice placed over 
wart aevernt E Lines daily, completely saturated. Also 

potato j.Ksiilti, , C' | 6fl i r 

POISON ivy AND POISON OAK — Masticate potato 
leaves to pulp* place over affected area for 20 minutes 
lo jr’jj hour. Repeat if necessary. 

INSECT BITES — Apply ammonia water* alcohol* tincture 
of am Left, potato poultice, mud* clay, vinegar and char- 
coal, lemon (cut in-half) and place over wound, 

PIN WORMS — I/S teaspoon garlic powder* 1 tablespoon 
dark molasaes. Take every third day for tinea times-. 
Estimates state that about 20% of people have pin 
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worms. Symptoms art; itching nt tectum,, nerves, chew- 
ing and grinding teeth at night. 

RESPIRATORY CONGESTION — Steam vinegar and water 
and inhale vapors. 

1 1 3 garlic pearls and 2000 mg of Vitamin C every two 

hours and 1 tables peon [none meal and fa cup Coveil- 
lia Herb Tea twice a day, 

2, Apply onion, red papier poultice to chest and/or 
throat. About I teaspoon red pepper to 2 to 3 cupfl 
of grated onion. Mix together, apply about 1" tliick 
to doth and place over affected area. 

OPEN WOUNDS — If dirty, wash with water and salt. 
(1 quart with 1 tablespoon Salt). Then Apply mineral 
water (MiVcU Mineral or Clark Mineral* (Jolodial Gold* 
or Nature's Minerals}. You may need to bathe with 
saturated cotton, 

INFECTED WOUNDS — Sdt and vinegar poultice, potato 
poultice, lemon slice, Keep loose bandage until scab 
forms* then open to air, 

BODY TONE UP — Headache, fever, nausea, flu* laHpto. 
Apply art ico jiach to abdomen for about l to 2 faouri 

before arising then taka enema. Put 1 to 2 trays of ice 
cub« in plastic bag and place on a moist towel over 
abdomen. Cover with dry towel 

DIET IDEAS 

If you start tine day with rm herti lea ot fruit juioe. 
you start the day With a light heart. 

Under survival conditions, I might euggeflt that vou 
eat only when hungry. Do not attempt to follow a schedule 
of three mead# per day. Oftentimes one meal and one or 
two snacks per day will suffice. The snacks would bo three 
to four hours apart (Do not MINCE!) 

An averfl^e duataiy would consist of something like 
this: Peppermint tea on rioing tor a fruit juice) * A liandful 
of seeds and nuts. 

For lunch a few dried apricots a mil nuts and jicrhapa 
a think of carob and dried milk with molasses. 

For dinner, A large salad with sprouts and herbs. One 
main dish from beans, peas, or nuts, 'Phis could bo bean 
pa ttied, chilli, meatless loaf, etc. Use yeast And dry milk 
with all beim dishes and cereal foods to complete protein 
structure. 

It is possible to get along on much less food than 
tlio Average person in America Actually consumes. Foods 
listed here are high in nutrition, much higher than average 
diets, therefore, 1k>s actual food is needed. You can live on 
14 ounces of food per day and 16 ounces of liquids if it 
liecomea necessary to do so. Hut bo suro the food la highest 
quality nutrition wise. 

I do not recommend commercially processed, canned, 
or prepared foods of any kind because of their high cost., 
large bulk, and ques lion able nutritional value. 

Cereal can t>e made from any of the grains and they 
may be sprouted, mashed, and mixed with fruit. Make milk 
from dry powder or fresh nuta (ground). Coro Ls used as 
cereal, com bread, or as tortillas, etc. 

Whole sprouted peas are delicious* just like fresh June 
peas. Eat raw or slightly warmed. 

Wheat and rye mix for better protein structure and min- 
eral balance. Make bread and cakes from yeast- raised sprout- 
ed groins, Always add 2 tableaiioons nutritional yeaat for 
each loaf of bread. 

Make your own yogurt from dried milk And dried butter 
milk powder. About t cup buttermilk powder and fa cup 
dry milk quart of hike warm water. Try to keej> a cub 
tree of good quality yoaurt alive and this to incubate 
milk. K«p milk warm l f ke tiaby bottle (112) degrees) for 
four or more lioura alter mixing witlj 1 cup of prepared 
yogurt. 

You may atari a culture of wild Lactn bacteria by placing 


I'HK SURVIVOR Vol. 5 

a shallow pan of milk in open air until it becomes clxbbcred. 
If it ifl tasty* use it to start yogurt culture* It is aJoo possible 
to get wild yeast star tod this way. Use soft dough mixture 
of wbest and water and keep warm in open air until it 
develops a culture of yeast. Use tius as a sour dough in 
making bread. Keep some of this sour dough from one baking 
to the next. Place a email amount of this active dou^h in 
potato water and keep at room temperature. Use this liquid 
to mix bread dough. 

Juices may be made by grating product On good stain- 
less Steel or plastic grater, and placing pulp in linen cloth 
and squeezing cloth in hands. 

Charcoal inay be made from willows or from apricots 
or f>cach pits. Place them tightly in an empty coffee can, 
will] a couple of small nail holes in can. Place con m fire, 
watch flames emulating horn holes. When flames change to 
yellow- red, take out of fire and let coot. The charcoal should 
be completely chaired but not ash. Experience will tell you 
how much Is necessary. 

Thia is a simple, surCj way to store wheat, corn, rye, 
beam, peas, rice, mi liar, buckwheat, sesame, and all other 
cereal grains and seeds. This storage process I call the 
''Inert Oas Storage” as virtually all the air is removed from 
the container. If there is little or no oxygen present, animal 
life can not exist and rancidity ia drastically reduced. 

For each gallon capacity of container, use 4 ounces of 
dry ice. Place rlry ice in bottom of container and fill container 
with product to be stored. Keep container perfectly level, 
do not move, tilt, or agitate it. Product should be at storage 
temiMjrAture or a few degrees higher. Now cover container 
(not air tight}. The excess air and gas must esca^ from 
container. 

Only after nil the gas has escaped and the dry ice liaa 
evaporated, is it possible to seal container, I have aprtnitod 
seed stored this way after 3 years of storage. I cannot be 

euro of the rivslf-ltfe on ev&ry product* Only time will 
tormina this factor. 

Do not store or subject foods to be stored* to high 
temperatures tovar 105 degrees F.) Do not subject to sun'* 
rays attar harvesting. Do not Attempt to store under-devel- 
oped grains, uncured, or moist seod products. Allow all pro- 
ducts to reach a atari dard moisture content by storing a 
couple of months in cloth bag first. Store products in a dark 

dry cool place, away from possible contamination and where 
they would be readfly accessible under emergency conditions. 

One of the ciin pleat ways to remove weevil, etc. from 
grain if it is infected and must be Baton* is to pour into 
shallow pans and place the pans near on ant be<l* Use Ants 
will do a thorough job of house cleaning in just a day or so. 
After this, blow grain and wash in sieve under running water 
and you have clean grain that can bo used for most things 
toot recommended for sprouting howoverji 

It acems to me that the grain produced on poor coil 
under unfavorable conditions is much more subject to infec- 
tion with bacteria, I have never had trouble from grains 
which were produced under organic culture or blodynamic 
culture conditions, oven when stored in open storage near 
infested grain. 

Paying a little more for a bettor quality product is A 
wise investment. Try to get at least 16-% pro torn* preferably 
IS 4 ?,. BiodynomicaJly produced grains will tost up to Approxi- 
mately 30% protoin. The average farmer will feel lucky to 
produce L0% to 12% protein wheat. Doesn't Lh[& tell you 
the story? Naturally you will get 3 times the protein from 
30% wheat that you would get from 10% wheat and the 
quality of every grain of the 30% would likely be more 
superior in the important amino acids, less storage space* 
less food to prepare, bettor storage* less loss, better taste 
at actually less money invested in the long run. Ail this 
from proper selection Df footla. 

When purchasing the sod and nuta, I would suggest that 
they be obtained in L]f and 2# hermetically sealed caus for 
long storage. Here a little more cost will pay oft in bettor 
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quality ami better storage, Sar trite organic nuta and Barth's 
organic seede (sunflower, pumpkin, and others) are both 
excellent brands, finest quality and flavor, ft^ttorDically 
pnccd, excellent storage qualities, easily stored for 15 years 
under good conditions, I, personally, rotate these on a 9 
year program. I buy U again mi much as if use, each year, and 

1 always use the older product first. So, in 3 years, all 
wed and nut products are replaced, ones or more, 

_ The dry fruit can be handled this way: dates are ef> 
Tainable dehydrated, organically grown Covalda dry date 
pieces. The other fruits — rtririno, figs, prunes, etc. (organic- 
ally grown) are obtainable in 90# and GO# J^xea, Spread 
thorn out on a screen (tlrying ruck) in the sun and finish 
drying them until hard and or fop. You then stoic them 
by placing them in bottles and seal,. It will be necessary 
to mb these in water or soak Overnight fa) soften and plump 
them before you use them. 

Potatoes and carrots may be stored in the Autumn of 
the year in your toot cellar. 

Squash, apples* and pears can also be stored for winter 

use. 

An old refrigerator buried in tho ground with the th^r 
facing up, makes an ideal root storage. Be sure the lock as 
jimmied so children cannot become flapped In it. Fir to be 
padlocked . 

Clothes sia you might require. Extra sboea, underwear 
to warmer do flung and other items of your own personal 
election together with the following: 

Needles and threads, scissors, string buttons tboicd up}, 
3 sots underwear, 10 pr. hose, 2 pr, suntan suits* 2 pr. 
work dioofl, heavy coat red hood, heavy mania ted trousers, 

2 pr. heavy wool aox, 2 sweaters* 2 hots (rain mad cold 
Apodal), 

Packet of vegetable seeds Dint could be eaten or planted 
(IQ# packet prepared for long time storage): 

fettULW green |>eas spinach garlic 

beans tomatoes cabbage parsley 

beets cucumbere mdlnhea ore*a 

carrots squash onion 

AU seeds packed into sealed container couldl be eaten, 
m is, sprouted, or planted* Ah 

seeds free from chemical conteminotlon, not treated m are 
cowjiBfircifll seeds, etc. When you buy, hn sure to siLCcify 
UNTREATED eo they can ha eaten or planted* 


Camp £t|uipm»nt 

2 long bundled thick iron frypnna 
4 or 5 (2 fa> 0 quart) ebiinJorji riael pans 
) pill plate 
1 ooOalKnblfl grill 
1 mortar and p«tle 

krejf bandbd toska 

ptata, copv rmd path 1 !? ntennE 

first asi> 


ben of cotton 
hot of cheesecloth 
package of elastic 
package uf sterile gauze 
roll nl adhesive te|ie 
bottle of tincture of iodine 
bond aids 

sryllium seed powder 
surgical suture thread 
bottle alcohol 

old cleaned sheets, torn ar 

packaged. 


bottle ammonia 
cidoropbyLl cream 
Vitamin F cream 
hftVita Mineral* 

Nature's MinereLn 
dental does 
a Logical needle 
surgical aciraorj 
euiall moiiar am) pestle 

boded or baked sterile and 


THESE HARDWARE ITEMS WOU1JO BE USEFUL 

3L wheat mill , fiend oper a ted.. ... 4.00 


SL Simp, Imud ef.Mip sod laundry nosp ,. „, r „„^,. 10,00 

f include iiurlmttiotM for making ooap from 


wood aelws and fat) 

SL bow gun SOO# pull w/atrowA 17. -60 

SL bend puTnpi, Ijj fwrthoeo fpomp gas, water}..,,,...,,,. 23.00 

BL aling "hot — - 200 steel pellets ,., — 1.K3 

(to kill rabbits, etc.) 

BL pocket kulvoe fl'nw breed).., 9.60 

SL Zippo cigarette lighter, fluid and (lints 1.-35 

Slj &00 Iwt rO^^re. , . . ,,, . .. ,, . ,. ., r - , , 4_fi0 

9L small tmuniater radio and batteries,..., „ 22.00 

BL self generating flashlight ™„ . — **, 4,&Ef 

3L 49 candles (viax) long burning type..._,_*,.^„*,^., £.00 
SL scatntod n*Lli...„ 

$109,50 

$635,91 


Items you probably already have on band put together 
in an available place so you know where they are: 

L claw hammer (-strong) 2o$ 

screw driver, tin snips, razor knife, extra blades, pliers 
(wire cutting type} 

hand ax, shove], pick, cord saw, roll of fine wire two chisels, 
hand Saw, blades, fine (tie. 
gun and ammunition 

sleeping bags or bed roll for each member of the family 
tent 

auto top rack 

traps or roll of polly film (ground cover, shelter, etc.) 
set of fishing gen t 

prepare box or twr> of matches by dipping in melted wax 
Several good book packs of matches 
dufite bags 

100 gallons of gas in 5 gallons 

SUMMARY 

*7} you do ned take core of your health, you will have 
to take care uf a sickness." 

— Dr. Bernard Jansen 

You would do rveli to leant the uses of the natural foods 
listed in this booklet end begin preparing your body now 
so that you may he better able to face the unknown. 

In summary, this is what your kit should contain: _ 

L Basic six month survival kit, approx, cost $ 52.50 

2, Seed sprouting kit (will supply 1 500# fresh 

vegetables) includes trays ’11,90 

3, Basic I year kit 149.19 

4, Supplementary food kit 233.17 

5, Hardware kit - 103.30 

6- Natural first aid kit 11.10 

7, Vegetable seed packet , 12.00 

$619.66 

(Start yaur program with numbers 1 and 2) 

EXPLANATIONS 

1, All items marked with an asterisk (*) may l>e sprouted 
to increase nutritional value. This increases by 10 tiroes 
to 50 times the available vitamin content making pro- 
duct more completely digestible. 

2, Items marked with il L ri are for long storage (put them 

away arid foxffrt them}* 

3. (terms marked "JfV + for rotational storage. To bo contin- 
ually used and replaced with fresh at regular intervals. 
(Many o£ those items could l>0 bought hermetically 
fcoled at a litUo greater cost and am bo stored for a 
lojiger time.) 

4. Items marked <r S” are the mast important foods. They 
should be stored together. Those are the items you 
would pick up and run with, (I suggest these items 
should he sealed in 5 gallon cairn. The cans will come in 
handy lor carrying water* making camp atovea, re Hector 
ovenp., etc,) 
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6, The things marked ,c a™ are tiso next important, bulkier 
and heavier, but very good, Take them if you possibly 
Ji 3 VB room. 

Start leaniiug UxUy to recognize edible plan la and how 
to make trflT>s to catch wild animals. (If not contaminated! 
by radiation). 

We have suggested Ivere b preparative Tor a condition 
which we hope never Cornea to pass , But tretng prepared for 
it, if it does come* will be at a amatl cog t in Lime, expense, 
and effort oorn|Mirod to the ctmaequences that will follow 
unpreparodnea^ 

May wo all dedicate om-solvas to every effort to prevent 
such a disaster,.' Let us use every ounce of our energy to 
learn true facta. Work with us to preserve the Constitution 
of the United States and have Coratnuniam and ite attendant 
evjjg. outlawed and banished from America. Let us keep our 
individual rights from being syphoned away by legislation 
(both local and national). 

HOUSEHOLD GUIDE 
1902 


HEALTH IN TEUETAULES AND FRUITS. 

Water cress. is a remedy for scurvy. 

Carrels for those suffering with asthma. 

Asparagus is used to induce perspiration and purges the 
blood. 

Turnips for nervous disorders and scurvy. 

Spinach is useful to those suffering with gravel. 
Lettuce ts useful for those suffering from insomnia, 

B1 ackbcmcs as a tonic. Useful in all forms of diarrhea. 
Cranberries for erysipelas are used externally as well 
as i [Hern ally. 

Bananas are siseiul as a food for those suffering from 
chronic diarrhea 

Walnuts give nerve or brail! food, mu Sole, heat anti 
waste, 

Pine kernels give heat and stay. They serve as a sub- 
stitute for bread. 

Apples supply the higher nerve and muscle food, but 
do not give stay. 

Oranges arc refreshing and feeding, but are not good 

if the liver is out of order. ' 

Dried figs contain nerve and muscle food, heat and 
waste; but are bad for the liver. 

Green water-grapes are purifying (but of little loon 

value); reject pips and skin. . 

Blanched almonds give the higher nerve or hram and 

muscle food; no heat or waste. 

Blue grapes are feeding and blood purifying; loo nth 
for those who suffer from the liver. 

Juicy fruits give more or less the higher nerve or brain, 
and some few, muscle food and waste; no heat. 

Prunes afford the highest nerve or brain food; SjJpp y 
heat and waste, but are not muscle -feeding. They should 
be avoided by those who suffer irom the liver. 

Honey is wholesome, strengthening, cleansing, healing 

and nourishing. „ , ... , 

Pieplant is wholesome and aperient; js excellent lor 
rheumatic sufferers and useful for purifying the blood. 

Lemons for feverish thirst in sickness, biliousness, low 


fevers, rheumatism, colds, coughs, liver complaints, etc. 

Celery ig invaluable as a food for those suffering from 
any form of rheumatism; for disease of the nerves and 
nervous dyspepsia. 

Figs are aperient and wholesome. They are naEd to 
be invaluable as a food for those suffering from cancer. 
They arc used externally as well as internally. 

Salt co check bleeding of the lungs, and as a nervine and 
tonic for weak, thin-blooded invalids. Combined with hot 
water is useful for certain forms of dyspepsia, liver com- 
plaints, etc. 

Bresh_ ripe fruits are excellent for purifying the blood 
and toning up the system. As specific remedies, oranges 
are aperient. Sour Oranges are highly recommended for 
rheumatism. 

Tomatoes are a powerful aperient for the liver, a sov- 
ereign remedy for dyspepsia and indigestion. Tomatoes 
are invaluable in all conditions of the system in which 
the use of calomel is indicated. 

Raw beef proves of great benefit to persons suffering 
from co n sump (ion. It is chopped fine, seasoned with 
salt and heated by placing in a dish in hot water. It as- 
similates rapidly and affords the best of nourishment. 

Fean ut s for indigestion; they .ire especially recommend- 
ed for corpulent diabetes. Peanuts are made into a whole- 
sonic and nutritious soup, are browned and used as coffee, 
arc eaten as a relish, simply baked,, or are prepared and 
served as salted almonds. 

Eggs contain a large amount of nutriment in a compact, 
quickly available form. Eggs, especially the yolks of eggs 
are useful in jaundice. Beaten up raw with _ sugar are 
used to clear am! strengthen the voice. With sugar and 
lemon juice, the beaten white of egg is used to relieve 
hoarseness. 

Onions arc almost the best nervine known. No medi- 
cine Is so useful in cases of nervous prostration, and there 
is nothing else (hat will so quickly relieve and tone up 
a worn-out system. Onions are useful in all cases of 
coughs, colds and Influenza; in consumption, insomnia, 
hydrophobia, scurvy, gravel and kindred liver complaints. 
Eaten every other day they goon have a clearing whiten- 
ing effect on l he Complexion. 

Apples are useful in nervous dyspepsia; they are nu- 
tritious, medicinal, and vitalizing; they aid digestion, clear 
the voice, correct the acidity of the stomach, are valuable 
in rheumatism, insomnia, and liver troubles, An apple 
contains as much nutriment as a potato in a pleasanter 
atid more wholesome form. 


How to Tell Conlagioua Diseases and How Lang They are 

Infectious. 

TtiO following [K>ln Is w ill be Ip to determine tbo nature oE n ituplc-Loos 
IIIeig sh : 


Dl.SC/l5T?, 

Rutter Eruption, 

j AppCftrAtiCfl- 

Purafn' 
1st days. 1 

Btd art*. 

(.! FE If! K Efr- 

Cm 1 

EltTfllFKI.AS, 

EjmdH TTOSfl plreipleH 
tilting iag tu vesfc- 

CL’tS 

Diffuse; n.'Jufiw and 
awellinE. .... 

3d <JflY of lr-TCT 
or afiar £4b'r'a 
IMuCflir. . 

Id or M cl n y of 
illness 

fi-7 

Scabs from 
a ticni l i l Ij day 
e[ Ic^rr, 

Measles 

Si null red Lite 

ilea bffvfl 

4th cl ny el km 

or a 1 1 * r 73 

h ijiiry S|liiiM!i 

S-tO 

rUsb facta? on 

THi, day. 

SCMILPT 

Fisvfca. 

tSrlplat SCflrtet, dJf- 

ftl.3£d l, 

2J day of [u70i 
or a f 1 1 r . i 
iLonrsi' il lures. 

3-10 

Etash fades on 
Mb day. 

EtfALL-PCU,. , 

SmFil] rn! pimples 
changing tu vl i sii- 
dre, rln r i;i puslties 

3d day oF favor 
or after 48 

Ijoiirs" il Iciopj. 

14-21 

Srahfl form 9 lb 
or 1 Ot h ci'y.JflU 
off about "l Jik, 

Ttpucuh 
Feveb, 

3 Ijj m i.i- ^ 1 1 in f h : j ape [fi 

HDlifld 

lltti io [ tOii day 

ii-3o 

Aerdiripanl cd 
by diarrhoea. 
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CHICKEN-FOX.... 
I J i p Hr ii F. H I .i , , „ 

SlEAHCEtt* ... 

M ujir-n 

Eotiieln ........ 

ByAiir.KT Fkvkr. 
Su aUL-I-uS ...... 

Ttfehji d Fi:yeb. 
Wn'oF 1 a-co , uat, 


S_Y Ml pi Cl 1113 

api'irar. 

Perbtol 

rulers C.'iilii 

On 1 nli il nr 
" ■3i:Mny 
■' HUiUhy 

** mh'Uv 
** 

11 ■Utii! nr 
,r miidnjr 
” -Jlsl ility 
,4 1 IlH (iiy 

10-lfl days 
2- ft day* 
1IJ.1L LlavK 
](WJL (tars 
l2-5lNS.H?n 
S- 7 4j K. U 1 Tj 
E-H (bvs; 
]-?R nln tm 
7- LI (Ijiyid 


PbtknL La Infrelloua, 


Until ji| 1 Hrni>n lifitfl (nlirn 

I l-.S'a aUcr d ia’pcEuVe o( inctntiFn* 

\j nij| e-i'n. I s’k a i-i 'J f o'jch h n p e cuta'd, 
L \ iinya from 

|H-M iJflja frdrii ciniiiicneempnt., 
1.7 ill il j ML H.IIrL(j| hu CrtM^- 
Hiil il &II srahs hPTi> fallen off. 

1,hil it dlarrlira* ceases 

wfci. frum h rj; 1 Mi ■! H J tfi 'rli‘fip 


* J Ek rnerucla Ibo iJuntUt h i Diet Linus lluco iJriys before erupllgo 


tin * lvmpLujr-codtli 7 lie pH (Sent l» 
COTifitt, may bn Ibree wcnjta thtlnie 


EnforEIrtu.S :!iiriii^ (tig jiOniJET 
llie frLnNJpi eg beg i :i a. 


over iit the bottom, the opening and all, with a piece of 
clean flannel or of zuic gauze. Over this put □ layer of 
coarse grave! about three inches deep, and over the gravel 
a layer of white sand of the same depth. Above the sand 
put four inches of charcoal broken in fragments. If pos- 
sible use animal charcoal. Lay over the top a. clean, fine 
sponge that CE>vers it. or if you have not. a sponge, a layer 
of dean flannel. The top layer, whether of ElanneE or 
sponge, is to he made sterile by frequent washing and 
boiling Set the filter in a wooden frame, atid under it 
put a dean vessel to receive the water as it comes through 
the filter. 


SANITATION ABOUT THE HOME* 

('lean I hi ess,— TEe maxim "Health is wealth" is not ap- 
preciated as a truism; more frequently health is only prized 
as a blessing when if is wanting. 'Die health of the 
household depends upon the scrupulous cleanliness of the 
premises more than upon any other ore thing. The 
responsibility for this must largely rest with the house 
mother, she being the one usually more sensible of any 
needed change, and so the plainest and simplest exposi- 
tions oE sanitary science should be familiar to her. 

Br&lnfj and Hints*— The location ol drains arid sinks 
should he carefully considered and their condition fre- 
quently inspected. Tiie dram pipe from a kitchen sink 
should lead for rods away from the house and let the out- 
let reach llm roots of trees or shrubs which specially 
delight in moisture, as the willow or the quince. Never 
use an open box to convey any form of slops. Wood is 
often used as a conductor pipe, hut in a short time it be- 
comes thoroughly saturated with fillEi, and thus a breeder 
qf disease and a menace to heaitli. Tile is better than 
wood, and being porous, much of the moisture oozes out 
as it passes along, 

Iran* FlpO are good as long as they last, but will rust 
in the course of time. Lead is the best and most durable 
of all, but is also the most expensive. However, if the ex- 
pense of a lead drainage pipe is set over against a doc- 
tor's bill and other expenses incident to sickness, it will 
be cheap in comparison, and who would consider it for a 
moment when weighed against the precious life of some 
member oE the family. 

Disinfectant.— Whatever material is 'used as a conductor, 
the drain should be flushed with Some good disinfectant 
solution as often as once a week in warm weather. Cop- 
peras is as good as anything for ordinary use and has 
the advantage of being cheap. It can be procured of A 
druggist for about three or five cents a pound. Dissolve 
in the proportion of one-fourth of a pound to a gallon of 
water and use very freely. Plug the outlet and pour 
enough into the sink to fill the pipe its full length- Use 
the solution as near the boiling point as convenient, for 
the reason that a hot fluid is more penetrating lion a cold 
one, an advantage if tilt Or wood is used. A hot solu- 
tion is further advantageous, as a solvent of whatever waste 
particles may have lodged at various points or gathered 
the length of the pipe. Dishwater usually contains more 
or less grease, and this will be melted and washed out 
if the disinfectant is poured in hot. Potash, sal-soda and 
lye Yu ay be used instead of copperas. 

RsfHgerators in which food is kept should he kept 
scrupulously clean and the pipe conveying the dripping* 
from it should be entirely disconnected from the drain- 
age system of the house. Milk and butter should not be 
placed near vegetables, especially those having a strong 
smell. Place a piece oE charcoal in your refrigerator. 

A Home Made Filter. — An eminent sanitarian, Dr, 
Pnrkcs, ha& given directions for a home-made filter for 
drinking water. A large common Elowcr-pot is covered 


DISEASE BERMS IN DRINKING WATER, AND HOW 

TO COMBAT THEM, 

i* Taking a little filtered bee! bouillon, clear as crystal 
to the eye, and showing under the microscope not a trace of 
life, let us place i‘. in a glass flask and, boiling it repeatedly 
to destroy any germs it may contain, set it aside in a warm 
place with the mouth of the fiask open. In a few days the 
liquid previously so limpid becomes very turbid* 'if we 
take a drop and magnify it i.ooo diameters we shall see that 
the liquid is crowded with life, and the few ounces of bouib 
Ion contain a vaster population than our greatest cities can 
boast of. 

2, Cohn has seen bacillus in infusions at bland heat 
divide every twenty minutes, VVe have calculated this rate 
for twenty-four hours, and have found that at the end of the 
first day (here would Leas the descendants of a single ba- 
cillus 4,732,366*482,8^,645,213,606 individuals ; and though 
we can pack a trillion ( E ,000*000, ixxbooo} in a cubic inch, 
this number would fill about 2.500,000 cubic feet. This is 
clearly not wlv.it they do, but simply what they are capable 
of doing for a short time when temperature and food supply 
are favorable. 

3, Since the multiplication of bacteria is so favored by 
the warmth of Summer, it requires special sanitary precau- 
tion, hi order to keep free from disease, 

4, Ye ge table Refuse or Slop .- ■! i ga rba ge and si ops a re 
thrown about the house, you can readily see what millions 
and myriads of bacteria will form, and how the whole 
ground will soon swarm with them. They will more or less 
work their way among the things that must be eaten^ or if 
a heavy rain should come* will easily find their way into 
the well and contaminate the water* Malaria, typhoid fever* 
etc., will soon be the result. 

5, Sink Holes. — There should be a sink hole lor gar- 
bage, slops and other refuse matter of the house, and tins 
sinck hole should be sufficiently far from the well, so as not 
to contaminate the water* 

6, That sunshine is a germicide as well as a tonic has 
hut recently been, proved ; if we take two flasks containing 
the bacillus with spores, and keep one in the direct sum 
shine for a long time, while the other, exposed to the same 
heat, is kept from the sun, we find the sun-ex posed spores 
have lost tneir virulence* while the others remain. Is there 
need to further press so patent a lesson ? As bacteria grow 
best in the presence of considerable moisture, we may ex- 
pect to encounter them in greater abundance in water than 
in air. Rain water contains 60,000 to a quart, the Vanin 
four times as many, while the polluted Seine from 5,000,000 
to i^.ooo 000, 

7, Remedy for Impure Water,— The mhiuie size of bac- 
teria renders it very difficult to use any system of filtration 
and have pure water. II the water is impure there is but 
one absolutely safe method, and that is boiling. 

8| Rut ling Water* — No disease germs producing bac- 
teria can stand boding for an hour or so. It destroys all 
vegetable and animal impurities. All doubtful water 
should be thoroughly boiled. 
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The above cut Is nti illUBfratiOTi of n vnry cotumoi] scscirdci of d twelve- Atthd If! ft ia ghtvwn a EtOUSO, the LQ 

n intea nr wtiicb rare boinif poisoned by (Instruct! vo KfUica lodon with dirapB-HJEDrois which sercannk!- fn>in the cellar, m 
which may bft hh'ph bins imd hnrreis (leee-nipeainE To^tnbloa, u nel th.4 M^s-p-tjnL filled with Iho &c cumulations p£ 

J ajlfa The foul gaies and ^-i- i-ji ■ ^ front the cellar And re?idy atCOfil to then rooms &W>VO throogn (La open cellar door t 
no from the seething cens-puol they u-jcejid to the house through the UB trapped drain pipe which comm « u i c ut09 
witti Kim Bilik. At the risht hand to ray ho Boon n hcJU&Q which ie protected from cess-pool contamination hr tncratie 
bf a trail in tile drain piue. As will he ecen, the foul g-asas Dsbh Uy through thn ¥entilfltintr pipojDto the open 


witrt CUD Bink. At Urn risr.it uanfl tony ho b aoa n JiOUAO Whicn prowceeu ironi cesa-rooi conianunauon uj moans 

Of a trail irt til Cl drain piue. As will he ficetl, tJio foul guEQa Deumj^ Mil through thn ¥enttlatintr pipe mta the open 

air, iuatoud of being diawu up iato the boo bo through the kilchon stnh:. , 

This cut is taken from Monitor of Uenit/i, by pnrmstjsLon of thg publifiboo, trood Health rnbueliinff Us 


.Battle Crook* At mfa. 



Animats thin iItt-pII in r>ur drinking wafer. 


will make a safe protection. 

Heavy rains will often cause water to flow into wells,, 
whicti hap a very bad effect, and often de veto pi disease 
germs. 

IIOW TO DESTROY ALL KINDS OF HOUSE INSECTS* 

L Insects do not grow by imperceptible increase in 
size as a bird ur a cat. All insects pass through several 
changes from the egg to the perfect state. The horrid 
caterpillar that crawls in our path today will soon be seen 
flitting among (tie flowers its the form of a beautiful but- 
terfly- , 

2 . To destroy house pests successfully, the history of 
the insect, from the egg to the perfect state, must be well 
known. 'Hie successful housekeeper must always be a 
close observer and a careful student in order to keep her 


THE ANIMALS WE DRINK IN OUR WATER. 


house free from noxious insects. 

HOW TO (JET RID AND KEEP RID OF REDBUGS, 


The above illustration shows sonic of the animals we 
drink in impure water, which is a very prolific source of 
many diseases 

Thousands of wells are so situated that they receive a 
drainage from filthy and decomposing matter, or are pol- 
luted by stop boles’ ini perfect drains, that are too closely 
adjacent to the well. 

Water from many of the wells is unfit for the human 
stomach, anti some oE them are as poisonous us Paris 
green. Impure water may be used for a time without any 
perceptible injury, but it U only a matter of tune when it 
will develop into typhoid fever, dipEitEicria anti many other 
■diseases. 

In either case, when well water is used, people should 
look the location over careEully, to sec if the lay of the land 
is Such :ls to allow decomposing matter from the surface 
of the ground or any otfeier place to soak into the welt. 
If thR is the case, it should be abandoned at once il 
you value life, for it is positively known that thousands 
have lost their lives by using such water. 

Every well should be Said up with brick or lime-stone 
and cemented about four feet from the surface. That 


]. The eggs of the bedbug are white in color and oval 
in shape. ific young resemble file parents, and it takes 
about eleven weeks to get its full growth. Like reptiles, 
they can 1 i s c many years without food. Mr, Goeze, of 
Germany, has kept them six years in a bottle without a 
particle of nourishment of any kind. 

2 . Keeping the bedding and bcd?lcad perfectly clean i$ 
the best preventive, 

j. Remedy, — Pour hot water into the crevices arid then 
apply benzine to the different parts of the bedstead. 

4 . Unpurified petroleum mixed with a little water is 
also a sine remedy. Corrosive sublinialc Es a very good, 
but a very poisonous cure. 

HOW TO KEEP OUT MOSQUITOES, 

If a bolttc of the oil of pennyroyal is left uncorked Eti a 
room at night, not a mosquito, or any other blood-sucker, 
will be found tEicre in the Plo riling 1 . 

A DOMESTIC REMEDY FOR DESTROYING FLIES, 

l /i tablespoon fu 3 black pepper, in powder, 
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I teaspoon fui brown sugar, 

I hibIeipociifi.il cream. 

Mix tlit m well together, a [it] place them in the room on 
a plate, where the ffica aru troublesome, and they will 
aeon disappear* 

TO DANISH THE FLIES* 

The following 3 s vouched for: Take one ounce of cam- 
phor jum f one ounce of corrosive sublimate, one pint of 
oil of turpentine ; grind the sublimate thoroughly, put 
into a strong bottle and add the camphor gum. Pour on 
the turpentine and shake occasionally. It should be fit 
for use in 36 hours. Heat a piece of iron and drop a few 
drops on it in the stable and all Hies will leave. Flies 
may be driven out of the house by dropping a few drops 
On a hot stovelitk Practiced every other day will, it is 
said, soon drive out all flies, 

A tlUllE FOR REE a NO WASP STINGS, SPIDER 

HITES, ETC. 

Apply ammonia or common soda and water. If there is 
much inflammation and redness, apply a solution of borax 
and warm water. Apply with a rag saturated with the 
solution* 

A NEW WAY OF TRAPPING ANTS* 

i. Ants arc very difficult pests to expel from the house. 
There have been many recipes and experiments tried, but 
without any satisfactory results. 

z, The ants that infest our houses live only in rotten 
wood, either in the decay cd $rbs of the house or in rotten 
timbers and old fences near by. it isi best to remove al] 
such hiding places if possible, 

3, Itemed)'. — Ants arc vety fond of sugar, and any- 
thing con Laming it wilt attract them. Sweeten a pan of 
water to a thin syrup, and tltcn dip a large sponge into it, 
arsd wring it Out. Place the sponge where the ants can 
get at it; it will soon be filled through and through with 
ants, then take it up Carefully and plunge it into boiling 
water, and again set it by saturating it with the thin syrup. 
A few days' trial will, for a long time, exterminate the 
annoying pests. 

4 A trap more simple but not so effectual is a plate 
covered with a thin layer of Earcl and placed where the 
ants can easily got at it This trap is more to destroy the 
little yellow ant than the larger species, 

HOW TO DESTROY ANTS* 

B oiling water, kerosene, or a solution of fresh insect 
powder in water, poured into the hill, will destroy the in- 
habitants at once. Where the nests are outside of the 
house this is a sure remedy 

OTHER REMEDIES* 

1. Cayenne pepper sprinkled in cupboards amt store- 
rooms will drive away ants and cockroaches, The pepper 
outfit to be fresh and strong and very line. 

2. Flack nuis can be pul. to rout by washing shelves or 
floors whereon they congregate wit El hot water in which 
some ammonia has been dissolved. 

3. 7 'akc five cunts' worth of tartar emetic, mix it with 
an equal amount, in bulk, of soft or granulated sugar, put 
the mixture into dishes, keep it moist (quite moist), and 
set tine dishes, one on each shelf where lEic tints appear, 
they will promptly take theii departure, i do not know 
what becomes of them, but they are gone. I never ftid 


dead ones, either in the dishes Or on the shelves. When 
not needed the dishes can dry out and be put away to be 
wet again for the next time, 

4. You will find a most effectual remedy for the ant 
by mixing honey and insect powder and setting in shal- 
low pan so that easy access may he had. The ants will 
come and partake in great numbers, never to return. 

5. This is an effectual remedy for ants: In the center of 
a shallow dish put 3 very little Paris green, and on it a 
spoonful of honey — then pour in half a cupful of water. 
Set in their trail, and in a few days they will be gone. 
It is possible they will come again in a few weeks, but 
the second dose is effectual. 

6 . A sure way to keep the little common black ants 
out of food is to set the food on a bourd as large as de- 
sired, whtdl is isolated by supporting the four corners ip 
little tins ol common insect powder. I drive a nail in each 
corner, letting it project say an inch* so as to fomi four 
legs, which I surround with insect powder either on the 
shelf itself or in little tin can covers which prevent the 
powder from getting brushed away. I never knew this 
plan to fail. A table or a cup board may have its legs 
stand in dishes of powder, Borax, salt, kerosene, etc,, are 
of no account in in osi cases. The kerosene soon evaporates 
end they will crawl right over the others, Pepper and 
camphor would be objectionable to have about. It's well 
enough to shoot powders hit 0 places like cracks where 
they come In, if you can find them and are willing to have 
the untidiness of it, 

HOW TO PRESERVE BOOKS FROM BOOK 

MOTHS. 

The little Bristle Tail or Silver Fish has a little, long, 
slender body covered with a delicate silver scale; it has no 
wings and passes through no changes. It feeds oil the 
paste of ibe binding of books, devours leaves, eats off the 
labels in Museums and is generally destructive to both 
books and papers. 

Books are also eaten by the larva of a little bug that pro- 
duces a ticking sound like a watch— it is called the “Death 
Watch," as it is usually heard in the night ticking like 
a watch. 

Remedy. A little rag saturated with benzine or carbolic 
acid placed along the back of the shelves will clear the 
library of ah insects. Insect Powder sprinkled over the 
books will destroy the little "Silver Fish' 1 insect instantly. 

MIXTURE FOR DESTROYING FLIES. 

1 pint infusion of quassia, 

4 ounces brown sugar, 

Z ounces ground pepper. 

To he well mixed together, and put in small sliallow 
dishes when required. 

THE EXTERMINATION OP JUICE*. 



4 1. The best and most careful trapper of mice will 
find great difficulty in capturing the shrewder and older 
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ones. They simply will not go into a trap. The best 
method for capturing those is illustrated in the above cut. 
Take a small box and, fill it with brick or stones, and 
place under it a figure 4, baited with cheese, meat, or 
oilier attractive food, and as the box comes down ft will 
destroy the sharpest and shrewdest mouse. By this 
method it is not difficult to keep rid of mice in any house, 

2, Fill a sewing thimble with any eatable* as bread 
crumbs, pressed down tightly. Ptacc the thimble under 
the edge of a good-sized bowl, with the open end inward. 
The mouse will nibble at the bread and the thimble will 
gradually work down and the mouse will be caught. 'Hie 
bowl should be put upon a loose board- The mouse can 
then easily be dispatched This may seem too simple to 
try, but Is very effective, 

HOW TO POISON RATS. 

i qt. warm water, 2 tbs. lard, i oz. phosphorus. 

Mix and thicken with flour; to be spread on bread and 
covered with sugar. 

N, B, — Most of, these patent preparations, such as, 
"Rough on Rats," etc., for the extermination of rats and 
mice, are of little benefit, H they could be used when 
first prepared, they would be much mote effective; but 
they are often kept in stores for months and years, and 
thereby lose all their strength, 

A Sure Reni{jdj*--It does not pay to try to raise rats 
and chicks tti the same place; yet it is nearly impossible 
to keep the former down when farm buildings offer coti^ 
venient hiding places. Various plans have been devised 
for dealing with this pest, with only partial success, A 
good method to get rid of a few rats is to $ht a piece of 
fresh meat and fill it with powdered glass. R;U$ arc very 
fond oE wheat, and we have been quite successful witli 


this method: Take 25 cents' worth of strychnine and dilute 
it with 3 cup of water {a quart bottle is a good article to 
use for this purpose). After the poison is dissolved add 
a few hand ink of wheat; set in a warm place, and when 
the wheat is swelled as much as possible scatter it in and 
around the rat-holes* or where (he rats go. It is sure death 
to rats* cals, c tricks or man. Be careful how you use it* 


HOW TO GET RID OF RATS, 



1. Common steel traps set m their holes or runways 
covered up with chaff or crushed dried leaves, will soon 
exterminate rats, or drive them from the premises. 

2, To place the steel traps in pans of wheat-bran is a 
good device. Alter catching two or three rats isi the same 
pan, leave out the trap a few nights, and then replace it, 

J. Raw meat sprinkled wiiEi strychnine nailed to a small 
board, and placed at above, generally answers the purpose, 
unless the rats are very cunning;, having been trapped and 
poisoned considerably. SKSC® 


FOPULAli SCIENCE July 1945 

Eggs Are Preserved for ci Year by Use of Plash Heat Treatment 


Ji’mm remain in edible; condition for as 
much ns a year when given a flash lieaL 
treatment develop eel by Prof, Alexis L, 
Romanoff of Cornel E University. The heat 
coagulates a very (.hi 11 layer of outer al- 
bumen next to the si mil, forming a thin 
inside coating 1 that protects the contents. 


main edible lor only about six months. 

Needle eggs hatch after the treatment, In- 
dicating 1 that Lin; nutritive value, flavor and 
cooking- characteristics are unimpaired. The 
stiffness of i lie albumen after beating, us- 
ually considered a criterion of storage eggs, 
13 jiikI abooi ns good fix that of fresEi egg's* 


Suitable for either home or 
commercial use ami requiring 
only average kitchen equipment, 
the treatment consists of plung- 
ing the eggs Into boiling water 
for live seconds, letting them 
cool, and put ling them in a re- 
frigerator. Prof. Romanoff 
found that eggs so (.rented slid 
were in good condition a year 
inter when kept in Ft refrigerator 
uL ■!( deg. V. iSven when a to red 
elI room temperature of 70 deg, 
they stayed good for three 
months, In contrast, untreated 
cold-storage eggs as a rule re- 
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Fopular Mechanics — 1315 

1 1 o cnei ] jade n, teg i -n.pl l 

The pantograph consists n[ four 
pieces of wood, t tic dimensions de- 
pending somcwliELt on the of lac 
work lo hr drawn, A convenient si/.c 
for ordinary drawing and enlarging vi 



A l'icliirc f:iri lie Enlarged (lr li eel ire f-1 Eij; Sc" tins 
i|-.t Sft'CO-CJ 1 *? lii Llic Holes D csignn ted 


constructed of four pieces of hard- 
wood, preferably maple, 7 ^ in. thick 
Etc id % in. wide, two of them 2(\% in. 
in length and the other two, ES-jq hi, 
lung, These are planed imd sand- 
pEipercd Etml 1 tic ends cut round. 

All four pieces arc laid flat on ei level 
board or bench top with their edges to- 
gether po that llie edges of the two 
longer pieces make right angles with 
a hue drawn tangent to their ends. 
One end of one short piece is placed 
flush with the lower ends of the two 
long pieces., and otic cud of the otliei 
short piece flush with the upper cuds, 
as shown, They should be damped 
down solidly to keep them from mov- 
ing while laying off the divisions. 
Light lines Eire drawn across their 
faces as tic si glutted hy the dimensions. 
On these lines and exactly in the 
cciiler df the pieces make small minks 
with ;i pencil point. Through the 
pieces A and D holes are drilled to 
snugly receive the body of a small 
sere w eye. The other two pieces Eire 
drilled with a smaller drill so that the 
threads of the sc re xv eye will take hold 
in the wood. 

The cud C of the piece A has ;t 
metal stand made of brass as shown at 


D. This is fastened to the end of the 
wood with a small bolt. The hole 
p I ion Id be a $ 11 tig lit over the body of 
(lie bolt, 1 he lower ends of the brass 
are drilled to admit thumb tacks for 
holding it to the drawing board. 

The joint at E is made of a suitable 
binding post that can be procured at 
an electrical shop, the shank below 
the two joined pieces 1 0 be the same 
length us the height of the mctEt! stand 
D. The end should he filed round ami 
polished so that it will slip over the 
board or paper easily. 

The stylus or tracing point l 7 is 
made of another binding post, in (he 
same manner, buL ins Lead of a round- 
ing end a slightly" blunt, pointed end 
is bled 011 i.t. Thu end of the piece (i 
is si length cued by gluing a small block 
of the Same material cm both it] 1 per 
and under side. A bole is then made 
th rough t lie Eii to receive a pencil 
rather lightly. 

The boles, as will be seen, are num- 
bered from I to -U. At the crossing 
of each pair, II and j , the screw eyes 
must be set in the holes numbered 
alike on both pieces of each pEiir. This 
will insure the proper working of the 
parts. The other numbers designate 
liow much the ijisLi'iuuchI will enlarge 
a picture or reduce it. On the pEiir 
not numbered in the sketch the num- 
bers run in the opposite direction. 

The end C is fastened to the left 
side oT the drawing Imard, the picture 
to be enlarged is placed under the 
stylus or tracer point, and the paper 
under the pencil point G. More the 
triii mg point over the general outline 
of the picture without making, any line 
before starling, so as to make sure that 
the paper and picture are located right. 
Tl is then only necessary lo take hold 
of the pencil ami move it over the 
paper while watching the tracer point 
to keep it following the lines of the 
picture. To make a reduced picture, 


she origiiiEil is placed under C, the 
tracer point changed Eo G and the 
pencil tu I 1 '. 

Popular Mechanics — 1S13 

A Controller and Reverse for a 
Battery Motor 

Set'll 1 'c ei cigar or starch box and use 
to make the base, Jl. Two wood-base 
kwUcFic-s, S S, arc cut off Et liitle past 
Hie center and fastened to the base 
w ills a piece of wood between them. 
The upper switch, S r is connected to 
dilU'icnt equal points on a coil of wire, 
W, while the lower switch, S, is con- 
nected each point lo a baLLery, as 
shown. Tin; reverse switch, R, is 
made from two brass or copper strips 
fastened at llic top to the base with 
screws and joined togethei by a piece 
of hat’d rubber or wood with a small 
handle attached. Connect; wires A to 
the anna lure and wires F to the held 
of the motor, By this arrangement 
one, two or three and so on up until 
all the battery cell?; arc used el ud dif- 
ferent points of resistance secured on 
the coil of wire. The reverse lever 
when moved from right to left, or left 
to right, changes the direction of the 
a 1 umpire in (lie motor from one way Lo 
the other. 





Popular Science Muni lily 
Send 1325 ih 


Wilt II lilt ImmEIc i s lnanii'iulatcd, ih-c ball docs Slirpi ealiig tricks 


BALL LOOPS THE LOOP IN NEW TOY 


Quick pf ess of eye 
and muscle are culled 
far by n new toy just 
introduced to the pub- 
lic. It consists of two 
parallel loo|>s of wire 
and, a handle by winds 
the user causes a joft 
rubber ball to roll alone 
1 lie c Ere Jar track. With 
comparatively little 
practice, according to 
die maker, anyone can 
jjcrform a variety of 
nicks, making Llie hah 
loop I ho loop and ex- 
ecute many seemingly 
chibouk evolutions. 
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UUUEALS A NO FLOUR PASTE (mac akoni) 


Ceutat-s include t ficr grain foods 
from cultivated grasses, containing 
every variety from Oatmeal Id infirfi- 
ropi, which, is a paste made of wheat 
flour rich in pin tern Among them 
are most valuable fond s^rica, for in- 
stance, w hich is the MufF of life for 
certain nations* In what we call 
breakfast foroils tvs have a number 
of foods that arc unnsmdly rich in 
nitrogenous matter arid iiimend sub- 
stances, I here fore making an excellent 
morning meal with no f m l her addi- 
tion thou milk or rroim, for all co- 
rrals arc larking hi fat. Unless 
cereal s rati he subjected to the long, 
slew .cooking which is necessary, 
they had better not he eaten, for 
no tiling is so indigestible as ha If- raw 
oatmeal. Twenty years ago, when 
must of our oatmeal was the old- 
fashioned steel-cut oats, it needed in- 
ternal wide conking — ten hours was 
none too long for it; to-day most of 
the cereals put up in packages, so 
the directions say, can he rooked in 
half an lunrr. That is nut possible ; 
few of them, except the fine-grained 
wheat foods, arc fit lo eal till they 
liave laid rd, least one hours cooking 
in a double ladle r. If they can have 
longer, they are so much the heller* 
Always add the proper amount of 
salt to a cereal— 1 teaspoon ful to rt 
[pEOrt of water — and let it. dissolve 
before 1 1 lit- grains are put 3n, so it 
will flavor the whole mass. The best 
way to ccuk any rough-grained ce- 
real is to drop it slowly Into water 
which is bolting briskly in lEie upper 
part of a double boiler* After cook- 
ing for a few minutes on the stove, 
set it over 13 ie wader and allow the 
grains to swell slowly so the food is 
stEfT enough to he chewed. Cnrnnieal 
demands a long lime for cooking — 
rat Hast six hours — ami it Swells So it 
Should have six times IFic same meas- 
urement of water. Ciranular cereals, 
farina, for instance, should he mixed 
with ft li E Lid cold water and stirred 
.stnoo lb before being added So the nec- 
essary am on lit of boiling water ; tins 
prevents it from becoming lumpy. 
Never stir any cereal after it. has 
been put to cook, until just be fore it. 
is turned out. This treatment makes: 
oatmeal pasty and sticky. SI ore ce- 


reals in glass cans with light-fitting 
lids instead of the pasteboard boxes 
in which they are sold. It keeps them 
fresher and safe from flic invasion of 
niioElis or iiiEcc* 


Cereal with Fruit. 

5 cupful when!: gcroi, 

3? cupful cold water, 

2 Cupfuls boiling water, 

1 teaspoon ful salt, 

A pound dates, stoned and rut jn 
■ pieces* 


Mis cereal, salt, and cold water; 
add to boiling water in a saucepan* 
Boil five minutes, si earn In double 
boiler thirl v minutes; slir in d ales* 
and serve with cream. Serve for 
breakfast or as a simple dessert. — ■ 
Fa n x r k _M . Fa rui e li . 


Oatmeal Porridge. 

1 cupful gram dated oatmeal, 

1 teaspoon ful salt, 

I scant quart boiling water* 

Put the oatmeal and salt In a dou- 
ble boiler, pour cut the boding water, 
and cook three or four hours Re- 
move the Cfivor just before serving 
and stir with a fork to let the steam 
escape. If the water in the boiler be 
strongly salted, the oatmeal wjlt cook 
mure quickly* 


Hasty Pudding. 

1 cupful commend, 

9 tablespoon fu Is flour, 

I teaspoon fill salt, 

1 cupful milk, 

2 cupfuls boiling water* 

Mix the meal, flour, and salt with 
Hie milk; when smooth, stir in (lie 
boiling water. Cook in a double 
boiler one hour or more; or over di- 
rect beat one half hour. Serve with 
cream and sugar, or turn Into Lins lo 
cool If wanted for Saucing. Cut into 
slices, dip in flour, and sautd in drip- 
pings or buttery. 



Hominy Kush* 

A cupful fme hominy, 

% teaspoon ful SfclE, 

3 cupfuls boiling water* 

Fut all together in a double boiler, 
and cook three hours. Add more 
water if mush seems stlOf; all prep- 
arations of corn absorb a great deal 
of water in cooking, and hominy usu- 
ally needs a little more than four 
times its bulk* 

Hoi led Oats. 

] cupful rolled eats, 

9a cupfuls boiling water, 
i teaspoon fid salt, 

Mia: ingredients, and cook in dou- 
ble boiler one hour* 


St e a med Rice* 

1 cupful rice, 

J teaspoon ful Salt, 

3 cupfuls boiling water. 

Pick over the Tice and wash In 
three or four waters. Put it with 
the salt and boiling water In upper 
part of double boiler* Cook over 
boiling water* Do not sLir wliiie 
cooking. Steam until the grains are 
tender* 


BoUed Rice. 

£ cupful rice, 

I teaspoon ful salt, 

4 cupfuls boiling water* 

Wash rice thoroughly and gradu- 
ally add to boiling water, care being 
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taken that the water does not stop 
boiling. Cover and cook twenty min- 
utes, or until grains arc soft. Turn 
into a strainer anti drain, put in oven 
a few moments to dry, with oven door 
open* 

Turkish Pllaf, 

l cupful rice, 

| cupful tomatoes, slewed anti 
strained, 

] cupful brown stock, lightly sea- 
soned, 

3 tablespoon fuls h utter. 

Add tomato to stock, and heat to 
boiling point j add rice, and steam till 
soft; stir in butler with a fork, a] id 
keep uncovered that steam may es- 
cape. Serve in place of a vegetable, 
or ns a border for curried or fricas- 
seed meat, — F anxie M* FAnjHua, 



Hice Timbales. 

1 cupful rice, 

4 teaspoonful salt, 

1 

I teaspoon £ id butter, 

Place the rice in a double boiler 
over the fire, cover with cold water, 
boil five minutes, then drain It on a 
sieve, rinse off with cold water, re- 
turn to saucepan again, cover with 4 
pint water, add the salt and boil 
till tenders add the egg and butter to 
the mixture, fill the rice in small tim- 
bale forms, set them In a pan of 
water so the water readies halfway 
up the forms, place the pan Sn a hot 
oven, and bake ten mi miles. Unmold 
nnd set the timbales in a circle. 

Rice i la Creole (Southern recipe), 

I onion, 

1 slice cooked ham, 

1 tablespoonful butter, 

1 cupful cooked rice, 

1 can tomatoes, 

J teaspaonful suit, 

Dash of MhTlhenny 7 ® Tabasco 
Sauce, 
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Chop the onion and ham fine; put 
in, a saucepan with the blitter; add 
1 lie rice and tomatoes, Salt, and pap- 
rika. Mix and heat thoroughly* Thau 
put in a baking disli, cover with 
bread crumbs, and put in Use oven 
for fifteen minutes. The tomatoes 
should be stewed until thick before 
mixing* 


Manana Lani (Mexican recipe)* 

1 Inblespoonful olive oil, 

1 sliced union, 

3 green peppers, 

1 cupful uncooked rice, 
i can tomatoes. 

Fry in the olive oil the onion and 
green peppers, chopped hue; to this 
add Hie un conked rice, and .stir con- 
stantly until the rice is nicely 
browned; then put in the tomatoes, 
fiEL up the skillet with rich soup 
stock, and CC^k slowly, without Sir- 
ring for an hour. — May FL So util- 
wonm. 


Rice Mila nalsc Fashion* 

1 cupful rice, 

3 tablespoon fids butter, 

1 onion, 

1 quart stock, 

1 tcnspoonful salt, 

3 tablespoon fuls butter, 

■J cupful grated cheese. 

Cook tins rice in a quart of cold 
water, sllr until the boiling point is 
reached, and let boil three or four 
minutes, then drain ami rinse in cold 
Water .'iiid turn on a cloth to dry for 
a few minutes. Put the butter into 
a stew pan ; Cook in it until softened 
and slightly yellowed, n slice of onion 
dropped fine; then add the dee and 
stock and salt; cook until the rice is 
tender and the liquid absorbed ♦ add 
Hie butter end grated cheese* I -Eft 
the rice with two forks to mis the 
butter and chrese evenly. Vary lEifi 
dish occasionally by adding a cup of 
sf mined tomato with the broth and 
two tables ] loon fuls chopped green 
pepper ivlih onion* 
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Spaghetti & la It alien (Neapolitan 
recipe). 

I cupful dried mu$!iroom.% 

1 tablespoon ful butter, 

3 onion, 

1 clove garlic, 

1 pound chuck steak, 

3 slices bacon, 

1 cupful tomatoes. 

Salt, 

Paprika, 

Pepper, 

I package spaghetti* 

Soak the mushrooms in a cup of 
tepid water for lifted! minutes } put 
the' boiler into a frying pan; when 
melted, add the onion and garlic, cut 
fine* Let Ibis cook to a straw color, 
then add the meat and bacon, cut 
Into finger lengths. Let tills cook 
about five minutes, add the tomatoes 
and simmer slowly fur about fifteen 
minutes* Then add the mushrooms, 
together with Hie water in which 
they have been soaked. Season very 
lightly wilh fin it, pepper, and pap- 
rika* Let this simmer slowly for 
an hour and a half* During this 
time cook the spaghetti in about 3 
quarts boiling water to which 3 ta- 
blespoon fuls salt Eiave been added, 
Cook twenty minutes, then pour in a 
colander and bl&uch with warm 
water* When tiro fiance has cooked 
sufficicntlyi take a large platlcr, 
spread half of the spaghetti upon it, 
and pour over it some of the sauce. 
Now sprinkle upon this grated cheese* 

Add the remainder of the spaghetti, 
finish with SUuCC and t'EiCesc, and 
serve. 


Macaroni SEcHIana (Italian recipe), 
1 on [on* 

1 carrot, 

I, tablespoouful butter* 

£ pounds beef, 

1 quart tomatoes* 

Tiny leaf, 

3 doves, 

1 pound macaroni, 

3 pound grated Swiss cheese. 

Slice very tliin the onion and car- 
not; put in a pot with ihe butter and 
tel it fry, then put in the beef that 
has been cut in thick slices. £UEr un- 
til it has browned nicely, add the 
Ml aloes, bay leaf, c3o‘ r ^' 
peppers to to*" 4- 
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hours or more, li!i the Smjrc gets 
thick. .Strain through ;i sieve until 
the sauce is free friMn the meat. 
Take the macaroni anil boil fur 
twenty minutes, Salt 1.0 I .-isle. Drain 
off the writer, and pitl i' in a large, 
deep dish; pour over it 1 he sjiuvii and 
put in graded el terse, A3 3s all iliur- 

CJtaglit i’> and servo hut. 



iilacaroni Ravioli (ItnBirn recipe), 

J package macaroni, 

3 Parmesan cheese, 

5 lablcSponiif al.q Imt ter, 

12 chicken livers (parboil), 

2 stalks celery, 

J onion, 

Carrot, 

A turnip, 

Topper and salt* 

Alin re the livers and vegetables 
fine, and pul. them in a saucepan to 
cook in a little butter. Blanch the 
macaroni; odd pepper mid salt and 
let it drain. Iait some macaroni in 
a baking dish, then ?i layer of the 
liver and vegetables, thru the cheese* 
and so on till the dish is full enough. 
End with a layer of cheese. Set I lie 
dish in the oven and Id it Cook fee 
a few minutes. Brown on top and 
serve very hot* 

Macaroni ft la Fapolitaiuc (Uafdm 
recipe), 

I pound macaroni, 

1 In 3 si espoc. u t f ul b nil cr t 

1 on Eon, 

4 Lablcsponnf ids grated Parcao 
Son Cheese, 

Pepper and Sail, 

1 cupful erect ui. 

Put I he macaroni Into boiling 
waiter, add bn tier, salt, and on Eon 
stack with cloves. Boil for three 


quarters of an hour; then drain live 
macaroni and put into a saucepan 
wil I'k cheese* nutmeg, salt, mid cream, 
I,d. stew gently a few minutes, and 
serve very hot* 

Macaroni with Tomatoes, 

Break half a pound of macaroni 
into inch lengths and boil in salted 
water urilil tender. Drain* and put 
a layer of Use macaroni in the bot- 
tom of a greased pudding dish, 
spr inkle with pepper, salt, onion 
juice, and grated cheese. Cover all 
wills a layer of stewed and strained 
tomatoes Unit have been previously 
seasoned to taste. On these goes an- 
other layer of macaroni, and so on lid 
the dish is full. The topmost layer 
must he of tomatoes Sprinkled with 
crumbs and good-sized bits of but- 
ter. Set iri hot oven, covered, fur 
twenty minutes, then bake, Uncov- 
ered, until I he crumbs are brown. — * 

MaUKW 1 J A FI I .A 3< IK 

Spaghetti with Cheese. 

1 pound spaghetti, 

A cupful Swiss cheese, 

3 tablespoon fu Is melted butter, 
Dash Mcllheimy'.s Tabasco 
Sauce* 

Break the spaghetti into bits and 
boil ill salted water. Grate the 
cheese and turn into a saucepan 
w.llh the hut ter. Stir ’well, add the 
hot spaghetti; just bung enough to 
melt the cheese; add tabasco, and 
serve very hot. 


Spaghetti ■with Chicken, 

J package spaghetti, 

2 cupfuls chicken stock, 

1 tablespoon ful Hour, 

1 tablespoon ful butter, 

T cupful cold chicken, 

1 egg. 

Boil the spaghetti until tender; 
drain, drop Fn cold Wider, and drain. 
Again. Cut into half-inch pieces, 

Thicken the stock with Hour and 1 1 ut- 
ter, fdir 3 ii (tie thicken chopped fine 
and macaroni. Beat in the egg, 
whipped, remove from the fire* sea- 
son to taste, turn into a buttered 
dish* .sprinkle crumbs over the top, 
and bake half im hour. 


Spaghetti Plquante. 

i pound spaghetti, 

1 tea spool 3 ful. butter, 

1 tea spoon ful flour, 

2 cupfuls beef stock, 

4- tablespoon fu)s tomato catsup, 

G (Imps Mel Jheuny’s Tabasco 
Sauce, 

1 teaspoon ful kitchen bouquet, 

Pinch salt, 

Dash paprika. 

Break spaghetti into small hits. 
Boil until tender, in salted water. 
Drain anil Itcep hot while you make 
the following sauce; Cook together 
the butter and flour; when blended 
pour the stock ami stir until smooth, 
then add the catsup, tabasco, kitch- 
en bouquet, salt, and paprika* Turn 
(Fie spaghetti into this sauce, stir 
A fid pour l iie mixture into a dish* 
Sprinkle buttered crumbs and grated 
c lie esc over the top, and bake till 
brown. 



Xn trades (Mexican recipe), 

-£ cupful olive oil, 

2 tablespoon fills butter, 

2 green onions, 

1 spray parsley, 

J stalk celery, 

I leek, 

\ garlic, 

1 green pepper, 

1 teaspoon ful salt, 

1 tablespoon ful Spanish sausage, 
i cupful stock, 

J package macaroni, 

Edam cheese. 

7dakc a Sauce of olive oil and but- 
ter floated together; in tEits fry Lbc 
onion, parsley, celery, leek, garlic, 
pepper, oil chopped fine. Season with 
suit and the sausage. After iL is well 
cooked down, add Hie slock, Boil 
the macaroni until tender, then 
plunge in cold water to blanch. 
Id nee on a large platter, strain the 
hot sauce over it, and cover the top 
with grated cheese, — M ax' ih South- 

WOIITII. 
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linked Macaroni. 

J po li] id macaroni, 

1 quart stock, 

1 tablespoonful bullet'. 

Break the macaroni into inch 
lengths, Boil till lender cii slock. 
Drain, pul, the macaroni in a dish; 
pour over it ? cupful &lock In which 
it was cooked, add the butter, in 
small pieces* here and there through 
it. Sift over it fine bread cm mbs 
and grated cl Lease. Dut with hits of 
butter and brown* 

Oitfmeal. 

i teaspoon ful salt, 

1 cupful oatmeal, 

4 cupfuls water* 

Put the boiling water a granite 
pan, salt it* then scatter in die oat- 
meal. Allow it to cook six coin ulus, 
stirring steadily. Into the fire less 
cooker saucepan set the oatmeal dish, 
cover with a plate* and pour in boil- 
ing water to surround it lid it al- 
most reaches the top of dish. Cover* 
set on the stove and let tin: water 
boil five minutes* then place in the 
fireltss cooker and leave there for 
five hours* or if required for break- 
fast* till i no mi rig* If it is not quite 
hot enough* set the cooker saucepan 
on the stove and let the water in the 
other vessel boil for a few minutes 5 
then serve* 


Quaker Oats. 

lM. cupfuls boiling water, 

I teaspoon fid salt, 

I cupful Quaker oats. 

Conk in exactly the same way as 
n.d [iiC;il P 


In rllnn Meal* 

cupfuls water, 

I lea spoonful suit* 

1 cupful co no 11 cat* 

Bring the water In a boll* stir the 
sucre] slowly into it. being careful 
El sal It docs not I urn]]. Boil half an 
hour* stirring frequently, .set into the 
saucepan of cooker with water 
abound EL find leave it over night. 





CANNED GOODS FOR THE MARKET— UTENSILS AND MATERIALS - 
THE r ROCESS— PRESERVES AND PRESERVING— SMALL FRUITS 
— LARGE FRUITS— ru REES AND MARMALADE— JELLY MAKING 
—CANNING VEGETABLES 


The art of preserving and canning 
fruit and fresh vegetables is much 
more import a tit than, is usually re- 
al i red. Preserved fruit is* perhaps* 
most often classed with candy and 
other sweetmeats as an expensive 
luxury. But fruit, properly put up, 
is not necessarily expensive and may 
lie regarded as a very essential part 
of the diet hi winter. The value of 
fruit as food can hardly be overesti- 
mated. The fruit juices have a pe- 
culiarly wholesome effect upon the 


digestive organs and tend to keep the 
blood in good condition. They a 1st]* 
to a large extent, prevent the neces- 
sity for cathartic medicines. Fresh 
fruit in season should, of course* 
have the preference, but in winter 
properly canned fruit and preserves 
may lake their place with almost 
equally gfjod effect. 

The art of canning fresh vegeta- 
bles in the kitchen has now been so 
perfected that most kinds 0/ garden 
truck may lje can tied without expense 


Cream of Wheat, 

££ cupfuls water, 

4 teaspoon fill salt, 

A cupful cream of wheat* 

Prepare after the same fashion as 
oatmeal, and give four hours in the 
lire) CSS Conker* 

Cracked Wheat. 

4 cupfuls cold water, 

] cupful cracked wheat* 

I teaspoon ful sab. 

Dour the cold water over the 
wheat amt let 1 1 stand six hours. Put 
it in a granite pan as used for 
oatmeal and set it on rm asbestos mat 
over the fire, allowing it to coolc and 
swell for two hours, stirring occa- 
sionally, Cover closely, sot into I he 
tireless-conker saucepan, pour bolt- 
ing water around it, let it boll up, 
then pul. h> to the conker, and alloc.' 
Et to stand oyer 1 tight* 


Fine Hominy. 

cupfuls water, 

I cupful hominy* 

7 teaspoon fu I salt. 

Treat lids cereal in the name fash- 
ion as others, leaving in the coOkefl 
over night* 


oilier than for jars, labor and fuel. 
All housewives who have not yet at- 
tempted this newly devised process 
will be delighted to discover that 
they can easily preserve such garden 
vegetables as early peas, sweet corn, 
and others, and Serve them in mid- 
winter with all tlieir original deli- 
cacy of texture and flavor. The 
value of such a contribution to the 
winter diet is apparent. Tt not only 
adds to the palat ability, aesthetic 
value and wholesomeness of the diet. 
It is also an important measure 
of economy, since by tins means 
any surplus of garden products, 
which would have little or no value 
in summer, may be preserved for use 
during the period of greatest scarcity 
and consequent high prices. 

preserving and Canning. — 'These 
terms are used somewhat loosely, but 
the word preserves more properly 
applies to the old-fashioned method 
of our grandmothers, which consisted 
in boiling the fruit in sirup after the 
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tame-honored recipe of "pound for 
pound;' This process, to Ere entirely 
successful, is difficult nnd tedious* 
It Is- also expensive on account of the 
amount of sugar required. The okl- 
fashioiicd preserves are still favored 
lay some, but the easier, quicker and 
cheaper method of canning has 
largely deposed them. The term 
“preserves” also covers jams, or 
purees, nnd marmalade, win eh are 
fruit, or mixtures of fruit, stewed to 
a smooth paste. 


. J : L 



CANNED GOODS FOIL MASETET 

Money in Preserving Fruit. — In 
addition to the importance of pre- 
serving fruit cod vegetables for home 
us* there is a large and constantly 
increasing market both locally and in 
the large cities for a ft tie grade of 
homemade canned products* Prices 
ranging from seventy -five , cents to 
per quart, aL retail, for a high 
grade domestic article arc not infre- 
quent, After deducting the cost of 
fsru.it, or vegetables, sugar and other 
materials including jars,' rings t bot- 
tle was, labels, the cost of packing 
and transportation, and the labor 
cost (at a nominal figure, say, ten or 
fifteen cents an hour) for all time 
actually engaged in picking the fruit, 
preserving and packing it, there 
should be a profit of at least 100 per 
cent clear to the maker. And after 
a reputation has been established for 
a product of uniformly high quality, 
even better prices can be realized. 

This is not only a practical way for 
any housekeeper to earn extra pin 
money. In many localities it is the 
only fciUflljle method of marketing 
the fruit and truck crop. 

Ordinarily so much produce ripens 
nt about the some time in villages 
and rural communities, that t he re is 
no sale for it at any price* And the; 
comparatively small amount grown 
by otic family, together with l he dis- 
tance to the nearest market, o fieri 
makes it unprofitable to pack and 


ship the produce as it ripens lo a 
commission merchant* Ilut the 
smallest quantities can be gathered 
and canned from day to day during 
the season. Thus a sufficient quan- 
tity can be accumulated in justify 1 
the lime arid cost of packing and 
shipping by freight to the nearest 
city. 

Or If the quantity Es large enough, 
it may be worth while to make a 
trip in person, taking a sample of the 
product* in order to make an advan- 
tageous sale to 30m e large consumer. 
Commission merchants anti wholesale 
grocery houses are usually gEad to 
buy, at fair prices, ah tlie homemade 
goods of this sort (hey can obtain* 
I Sut rite stewards of the finest holds 
and dubs, such as the country clubs 
that are springing tip all over the 
United Stales, will often pay fancy 
prices for an especially fine urlietc, 

h>cn local merchants have n con- 
siderable demand for these goods and 
will sometimes make a special ef- 
fort to sett tSi cm for a good cus- 
tomer. Or orders car* be secured 
from neighbors by means of an ad- 
vertisement in t lie local paper or by 
tactful solicitation* 

The principal difficulty met in the 
sale of homemade goods is the com- 
mon belief among merchants and 
others that they may not be of uni- 
formly high quality. Factory-mode 
goods are nowadays done up with 

scientific care and accuracy, TEie 
jars are Carefully inspected and the 
contents very rarely mold or sour* 

Unless one is willing, therefore, to 
take every step with the most rigid 
and painstaking thoroughness, it is 
useless to attempt to compete with 
the factory product. But once a 
well-deserved reputation has been 
built up, a demand wilt have been 
created for all that one will ordi- 
narily wish to supply. 

Many women earn a living for 
themselves or contribute largely to 
the family income by thus creating n 
market for all the produce that I heir 
husbands can grow. Many others 
find it profitable lo buy fruit ami 
vegetables from their neighbors, em- 
ploy and carefully train assistants 
ami put up hundreds of dollars' 
worth annually. 

To Pack Canned Goods far Mar- 
ket- — Use only the best quality of 
nil-glass jars. Do not attempt to 
economise: on labels, but obtain the 
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most attractive that, motley will buy. 

A distinctive label is an immensely 

■ 

important point in promoting SaEeS 
nnd building up a reputation for 
one’s product. Cement the labels 
neatly and Securely in a uniform po- 
sition On the jars, Wrap each jar 
in stout Colored wrapping paper, fold 
and seal top and bottom with muci- 
lage, or by means of a lube! gummed 
Over all, and place a label on the 
outside of the wrapper in addition to 
that on rite jar itself* 

The best method of packing is to 
obtain from a dealer cylinders of 
the proper size which arc made for 
this purpose of corrugated cardboard. 
Obluiti also n supply of l lie same 
cardboard to place between the lay- 
ers of jars* if your annual output 
Is large enough. Suitable cases to hold 
a quarter gross or half gross of jars 
can bo made at home, or for a trifle 
by a local carpenter* 'These will be 
returned by the purchaser on request. 

Or the jars may be packed in stout 
packing cases or barrels and Sur- 
rounded vritSi excelsior, straw or hay* 
An excellent method is to place be* 
tween two sheets of thick maniU 
paper a layer Of MClsiOr and stitch 
or quilt the whole together at inter- 
vals wit h long stitches such as a.re 
used in basting* The whole may then 
be cut* with shears lo proper lengths, 
between the rows of basting. In 
these wrap up the separate jars* 
Also line the box or barrel with them 
and place one or more thicknesses be- 
tween the different layers of jars. 
In addition crowd excelsior between 
the jars so Hat no two jars can 
come into contact. 

If packing cases are used, Uie ex- 
celsior must be crowded in at the 
lop so that the contents cannot 
move, and l he lids securely nailed on. 
It is easy lo ascertain by shaking it 
vigorously whether the case has been 
solidly packed* If any rjitlliug is 
heard, it should be opened and re- 
packed* 

If barrels are used, it is sufficient 
to take off the top hoop and cover 
the top with a piece of canvas or 
burlap* Replace the hoop over the 
clot! s and put on tire top a stout 
label marked "Glass, This Side Up, 
With Carc. h|i Better care is given a 
package thus left without a head 
than to a sealed box or barrel* 
Place even dozens in each package, 
and be sure lo make an accurate 
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count, Have ;t printed billhead and 
f > roi n |>t ] y notify the consignee of the 
time Of Shipment by mailing the lull 
with a courteous note. 

To Fix a Price on Canned Goods, 
— Keep account of alt time taken in 
picking preserving or packing the 
produce and figure out what H woo id 
cost you. to hire the work done by 
ordinary day labor. Usually ten or 
fifteen cents an hour is a fair riprure. 
Add to ttiis the cost iff the produce 
and sugar actually consumed, jar* 
end ait accessories, including packing 
material, labor, etc. When you have 
tints arrived at the actual cost includ- 
ing labor, do li tile ttiis amount to al- 
low yourself HH) per cent profit. If 
at first you arc unable to sell your 
goods at tliis price or better, it is 
probably because you are inexperi- 
enced. Either you are not taking ad- 
vantage of the work, or others are 
taking advantage of you in the price 
you arc paying for labor or material. 
But 100 per cent profit is the ideal 
you should have in view, and some 
persons making homemade canned 
goods realize two or three times as 
much on their investment. 

Storing Preserves, — Canned vege- 
tables, fruits and preserves should 
be stored in a cool, dark, dry place. 
7 ho cellar is not the best place unless 
it is dry and well ventilated. A 
storeroom partitioned off front the 
cellar and built of concrete is an 
ideal a pur linen t for this purpose. In 
houses that are healed in winter, n 
dark, airy close t in the upper part of 
Hie house is a good place. But of 
course, they must not he placed 
where they will freeze in cold 
weather. If it is necessary to store 
l hem in an ordinary cellar !o pre- 
vent freezing, a swinging shelf 
should lie const roc led for l Ip is pur- 
pose. The jars should be allowed to 
become stone cold before being 
stored away. They will keep much 
better if carefully wrapped in dark- 
colored paper folded and pasted top 
and bottom, and labeled oil the Out- 
side -SO l fmt it will not be necessary 
to disturb the wrappers until they 
are required for use. 

UTENSILS AMU KATE ILIA LS 

Utensils for Canning. — The most, 
useful utensil for canning Eji consid- 
erable quantities is an ordinary tin 
wash boiler, such as is used in the 
laundry, cut down to convenient size. 



As tills u tens El will not ordinarily 
have a great deal of wear, a cheap 
tin wash boiler may be purchased, or 
an old wash boiler that has been dis- 
carded may, by means Of patches and 
solder, be put into sufficiently good 
Order to answer this purpose. Meas- 
ure from the bottom of the wash 
boiler to u point four or five inches 
higher than the top of an ordinary 
quart fruit jur, mark a iirie ad 
around n\ tins point, and have a tin- 
smith cut it ofl on Jins line. Or you 
can cut it off yourself with a chi sc E 
nod hammer by inserting the end of 
a block of wood and striking against 
tills. But it Is better to have lids 
work done by a tinsmith, ami have 
lii m turn over the sharp edge so that 
you will not nil yourself on it. Now 
have a gridiron of wooden slats nr 
wires fitted into the bottom jn Ike 



"i Large Porcelain Kettle.'* 


Inside, This is lo keep the jars ofl’ 
I be hot bun on the principle of the 
double boiler. The result is a utensil 
of the right sin: for use on an ordi- 
nary range or on two burners of a 
gas or alcohol stove, and of conveni- 
ent depth for sterilizing jars as well 
as cam ling the produce. 


Or use an ordinary wash boiler 
tit ted with a suitable false bottom. 
This lias the same advantages, ex- 
cept that it ltd less convenient to reach 
into Its -steaming depths when re- 
moving the jars, 

A large porcelain p reserving kettle 
holding ten or twelve quarts, a porce- 
lain skimmer and ladle and a long- 

handled stirring spoon of wood are 

also necessary, A pair of scales and 
suitable measuring cup should always 
be at hand in the kitchen. The old- 
fashhmed Mason jar is still in use, 
but the so-called lightning jar is 
preferable. Have on hand a suffi- 
cient quantity of new r rubber rings, 
is' ever attempt: to use old rings, as 
rubber decays very rapidly, and the 
otd ring is .almost Certain to admit 
[.lie air into the jar, causing the con- 
tents Lo spoil before R is used. Old 
rings also harbor bacteria that cause 
fermentation. With clean jars and 
new rubber rings, tiie battle is al- 
ready half over. Other useful de- 
vices in canning, preserving and jcJly 
making arc the sugar gauge, fruit 
pricker, ordinary wooden vegetable- 
masher, wire sieve or colander and 
wine basket such as arc shown in the 
accompai ly in g iilu s t rations. 



a t> c 

fn) Iftre siCi'C/ (b-} trdre banket; (e) 
Jrult pricker, 


To make a unit pricker cut a 

jdcec one-half inch deep from a 

9 1 road cork, press through this a 

dozen or more coarse darning nee- 
dles and tacit the cork on a piece of 
board. One stroke on ttiis bed of 
needles punctures the fruit with a 
dozen holes. But be sure to use 

large, strong needles and take care 
Hint none of the points are broken 
ofl" and remain in the fruit. Remove 
the cork from the board, mid wash 
and dry thoroughly after using. A 
little olive or sweet oil on the nee- 
dles w EH prevent rusting. 

The sirup gauge and glass cylin- 
der arc essential to uniform success 
in making jelly. These may be ob- 
tained from any druggist at a cost 
of about 7 a ecu Is. A cylinder with 
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a lap as illustrated and holding a 



a ft c 

(o.) oiafis cylinder; ffhujj gauge; 
(c) wooden, vegetable wig after, 
{Aftif-ia Parted.) 

little over a gill Is the best size. The 
sirup gauge is a glass tube with a 
weighted bulb so graduated ns to 
register (V to iOV To use tin- simp 
gauge,, fill the glass cylinder to about 
two-thirds' of its height with a sa tu- 
ple of the liquid to be tested. J ri- 
ser! the gauge and the quantity of 
sugar present, af any, will he regis- 
tered. In pure water the bulb will 
rest on the buttons, The more sirup 
is dissolved in the water the higher 
the gauge will rise. Whf[i testing 
hot liquids, the gunge and cylinder 
must be healed gradually to avoid 
breaking. The fruit juice or sirup 
eEttier for canning, preserving or 
making jellies may thus !*fl tested 
at any stage. The sirup may ho 
made heavier by adding augar or 
lighter by adding water ns the ease 
demands. 

Alcohol Stove. — A proper stove Is 
a very important consideration- Prod- 
uce is ordinarily ready for canning 
in sultry w father, and the heat 
of a cook stove or range is so urn- 
bearable' that the process rarely re- 
ceives the quality of skill and lhe 
degree of at ten lion that the best re- 
sults demand. A tired and over- 
heated housekeeper Is in no mood to 
closely observe the delicate points 
that contribute to the perfection of 
a high grade product. Housekeep- 
ers fortunate enough to enjoy the 
use of gas wilt need no suggestion 
to use a gas range for canning fruit, 
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and at a time when the Oven burst- 
er? are not lighted. Hut where there 
is no available supply of gw? a two - 
burner stove consuming denatured 
alcohol is especially recommended. 
This is self-contained and portable. 
Thus the whole apparatus for can- 
ning fruit can he moved into a large, 
cool room, into au outhouse, or if 
desired in still, dear, or sultry 
weather, out [if doors on the veranda* 
or in the shade of a tree on the 
lawui. At all events, on effort should 
be made to Al keep cool" ill both 
senses, tf one is an] bilious to obtain 
l he best possible results. 

Materials for Canning nntl Pre- 
serving.— The materials used for 
canning and preserving should in- 
variably be of the finest quality. 
Only trie best grade of white granu- 
lated sugar Should be used. And 
ibis should lie clarified us described 
under candy making. Fresh, ripe 
fruit and vegetables of the best 
quality should he selected and care- 
fully picked over. All bruised. 
Specked, or w'crmeaten specimens 
should he discarded. Small fruits, 
us raspberries and strawberries, and 
alii vegetables, should be canned if 
possible l be morning they arc picked. 
Great care should be taken in hand- 
ling produce to avoid bruising it. A 
silver paring knife should be used 
for fruit OS an iron or steel knife 
tends to darken it. The fruit when 
pared should he instantly dropped 
into a vessel of clear cold water, cart 
being taken that it is not bruised in 
falling. This prevents the fruit from 
“nisUtig” or turning dark hy expo- 
sure to the air. All hard ]Jortiona 
should be removed as they resist the 
effects of heat. And all “specks” or 
decayed portions since they injure 
the flavor and color. 

The best quality of canned fruit is 
obtained by heating fruit in the jars 
as hereafter described. This method 
avoids bruising the fruit by stirring, 
lifting, or pouring it from one ves- 
sel to another, Particular attention 
and Care when preparing all canned 
goods will be amply repaid In the 
improved quality of the product, [f 
fruit is pared, the work should be 
dune thoroughly and no particles of 
skin allowed to remain. If the cores, 
pits, or stones are removed at all, 
the work should he done in a pains- 
taking manner. Especially if the 
goods are offered for sale, a small 


fraction of additional labor at the 
start will add largely to the price 
and salability of the product. For 
similar reasons only the best quality 
of spices, brandy, or oilier condi- 
ments should be used. 

PROCESS OF CANNING AND PRE- 
SERVING 

Nature of the Process. — Canning 
or preserving is a process of killing, 
by means of heat, I be germs that 
cause decay and preventing the con- 
tact of other genus by covering the 
produce with boiling sirup and seal- 
ing it hermetically so .as to exclude 
the air. The . reason that boiling is 
necessary, is that the germs of decay 
may be already present in the sub- 
stance of the produce itself. Hence 
it must be boiled until the heal has 
penetrated every part and effectually 
destroyed the germs. And the rea- 
son that air must be excluded is that 
the microscopic germs that cause pu- 
trefaction float in ihe air in very 
iarge numbers. Hence if a bubble of 
air remains among Lhe fruit, or If 
air is admitted through a crevice as 
flue as a needle point in the rubber 
ring or metal top of the jar, putre- 
faction will certainly result. 

Other substances such as clear wa- 
ter or fruit juices exclude the air 
as well as sugar sirup. Sugar Is 
added partly because it makes the 
product more palatable and nutri- 
tious, and partly because lhe pres- 
ence of sugar is unfavorable to bac- 
terial growth. Hence the amount of 



d & t 

(o) Spring -tup far; {10 oositiun of 
spring during sterilising; {c) position 
#f xpnng cf ter sterilizing- 

sugar to be added to a given quan- 
tity' of fruit may he varied at will. 
The old-time rule for "preserving** 
was pound for pound, but this is by 
no means necessarily an invariable 
principle. Tin? present tendency is 
in favor of "canning. ’ '1 lie pound- 

for-pound preserves arc regarded by 
many as unnecessarily sweet and cx- 
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pensive. A much thinner sirup ini 
commonly used in canning and, pro- 
vided proper precautions arc taken* 
preserves the fruit equally well. Or* 
if desired, fruits and fruit juices 
and In fact any kind of vegetable, 
may be canned without the addition 
of any sugar at all. 

To sum up, the produce must be 
thoroughly boiled through acid 
through. The jars roust be filled to 
overflowing with boiling hot sirup or 
other liquid so that all bubbles of 
air will be excluded. Then they must 
he instantly sealed, else the contents 
will cool slightly and leave a space 
filled with bacteria -laden air between 
the top and the jar cover. The jFir 
must be provided with a tight ring 
of new rubber or other substance 
that will absolutely exclude the air or 
the bacteria that it contains. Such 
substances -as blotting paper and cot- 
ton batting arc some! fines used for 
the reason that they have the prop- 
erty of Screening or filtering the air 
ir> as to prevent bacteria from pass- 
ing through. 

Methods of Canning and Preserv- 
ing Fruit, — There arc two different 
ways of canning or preserving fruit, 
either of which w5h give satisfactory 
results: (1) boiling the fruit hi the 
jars or cans, or (Sf) boiling it in a 
preserving kettle. The old-time 
method of “p reserving" consisted in 
boiling the fruit in a suitable pre- 
serving kettle. In sugar sirup. Lift- 
ing it from the sirup when sufficient- 
ly boiled, packing it into jars or cans 
and pouring the bolting sirup ever 
it. This method is slid preferred by 
many. 

The modem method of "canning" 
consists In packing the fruit In the 
cans or jars without sugar, or with 
sugar sprinkled between the differ- 
ent layers at the rate of about one 
tablespoon ful lo each pound of fruit, 
placing the jars on the stove in a 
suitable receptacle surrounded by 
water, bringing the whole lo a boil 
and finally Riling the cans with boil- 
ing sugar sirup and sealing then). 

Canning is Somewhat slower unlCSS 
a [targe receptacle is provided in 
which to place a considerable number 
of fruit jars while boiling. 15 ut the 
process is easier and is likely to give 
.a in Ore satisfactory result. All bub- 
bles of air arc driven out of the 
fruit while boiling. And the jar 
itself is uniformly heated, so that 
when boil trig sirup is added to fill 
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it to the brim, it docs not shrink by 
cooling in the moment of time re- 
quired to clap on the cover and seal. 
Then, too, the fruit is undisturbed* 
and its shape, color, and texture arc 
not Injured. 

Prr serving 33ay, — Many house- 
keepers prefer, when putting up 

fruits for home use, to prepare ft 
jar or two each day* selecting the 
finest fruits as they ripen. Thus the 
labor is distributed over the season 
and associated with other cooking 
from day to day so as lo be hardly 
realised. Hut it is of some advan- 
tage, when a considerable quantity 
of fr Eii t is to be preserved, to get 
everything in readiness at one time 
and mu Ice a day of it. 

To Tsct Jars. — The contents of 
several jars may be saved in the 
course of a season by testing lire 
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jars before using. To this cud, fill 
them with warm water, put on the 
new rubber rings that arc to be used, 
seal them and stand them upside 
down on a large slice l of bio) ling pa- 
per. Or butcher’s brown paper, or 
an ordinary folded newspaper, will 
answer. If there is the slightest- leak, 
the wulcr will trickle out and be seen 
on the absorbent paper, Thus de- 
fective rubber rings, or uneven, 
nicked* or tracked jar tops can. be 
discarded and assurance can be had 
that no valuable material and labor 
will be was led. Similarly* it is a 
good plan to turn the filled jars up- 
side down on absorbent paper and 
let them stand overnight before stor- 
ing them away. If by chance a de- 
fective ring or jar has been used it 
will be detected and the contents can 
be transferred lo another jar,. 

To Sterilise Jars.— The first step 
i$ to place in the sjvrriul boiler above 
mentioned, or in a preserving kettle, 
the jars that arc in be used, with 
about one tablespoon ful of borax to 
twelve quarts of cold water, and 
bring them Lo a boil over h slow fire. 
The tops and rubber rings should be 
pul in place and boiled with the jars 
themselves. They are unfit for use 
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if they will not stand this process. 
Jars having glass tops should Invari- 
ably be given, the preference. This 
will effectually E;dl all genus, free 
the jars from dust and dirt, anti 
also toughen I hem so that, if proper- 
ly handled, they will not crack in 
the process of canning. After they 
have boiled fifteen minutes or so, 
pour off the borax water and pour 
over them hot water to rinse llicrn. 
Cary must, of course, be taken not to 
pour cold water over hot jars, or ex- 
pose Lhciii to a draught of cold air 
while hot, or they may be cracked 
and broken* 

Canning Fruit. — After Ihc jars 
have been thus rinsed and sterilized, 
replace them on the stove in the 
above-men Honed boiler or oilier suit- 
able receptacle, surround them with 
hot water, and pack, in Die fruit, 
either without sugar* or with sugar 
Sprinkled among tint layers of fruit 
at the rate of one tablespoon ful to 
a pound of fruit up to a teaoupful 
to each can, inure or less, as desired. 
IS oil until the fruit Is soft enough 
So that a straw can be run through 
It. The time required will vary ac- 
cording to Lite fruit, from a few min- 
utes ill the case of Small fruits, as 
raspberries, strawberries* and others, 
to an hour or more hi the case of hard 
pears* quinces, anti the like. Bid ob- 
serve that tiie latter cannot be cooked 
properly In the cans. They must be 
dome up in the preserving kettle in 
the old- fashioned way. And there 
is the less objection as I heir firmer 
texture protects them front being in- 
jured hy handling. 

Berries and Small fruits of soft 
and delicate texture, undoubtedly 
present a better appearance and have 
a finer flavor a ml color if cooked in 
the can. These include cherries* 
strawberries, raspberries, buck id ter- 
ries or blueberries, ripe peaches, sum- 
mer pears, and ripe plums, 

*Sn:ne fruits cooked in the can with 
Sugar, shrink uud leave the can only 
partly full. I>o not attempt to 
crowd the cans when first filled os 
(firs will crush Ihc fruit and injure 
its appearance. Remove one can and 
gently pour its contents into the lops 
of l fie others until ulE are full, Fin- 
ally* when sufficiently boiled, remove 
the jars one by one, wrapping a 
towel about each; pour boiling sirup 
on top until- it runs over and in- 
stantly seal before the contents cool, 



THE SURVIVOR Vol. 5 

jjjid ; Li r is admitted. Plate the jars 
in it warm place and out of a 
draught. as otherwise they may crack 
ira the process nf tooling, 



Sirup for Canning and Preserv- 
ing. — The strength of the sirup to 
he used [n Oiling jars after the fruit 
has Lee 1 1 rooked in litem is a matter 
of individual preference, EL also de- 
pends upon the amount of sugar, if 
any* that has been sprinkled in the 
fruit while cooking. 

The oEd Time pound-fur-pound rule 
Called for \ a pint of water more 
or less, for each pound nf sugar and 
pound of fruit, according to the 
amount of juice in the fruit. But a 
larger amount of water is more com- 
monly used at present. To prepare 
sirup, place the sugar in a small 
preserving kettle* poor the required 
amount of cold water Over it and 
stir until the sugar is fully dissolved 
before placing on the fire, The sirup 
will he clarified and improved by l lie 
addition of a little gum a ralne or 
w Elite of egg. The scum, as fast as 
it rises, may then ha removed with 
a skimmer* taking all impurities with 
it. This sirup may be poured over 
the fruit after it has bee it cooked 
in the can. 

Or rice or ding to the earlier method, 
the fruit may be dropped into the 
clarified simp while at a boiling 
point* rooked until it is tender, re- 
moved with :■ ski in me r* packed En 
the jars and the boiling sirup added 
until they are tilled to overflowing. 

PRESERVES AND FltESEllVIKG 

Preserving Fruit.— The process of 
preserving is a very simple: one, al- 
though it takes a large amount Of 
Lime and great care. However* any 
housekeeper can accomplish it. The 
principal secret of success is that the 


2 1 1 )5 

fruit should lie put up and scaled 
while hut and the jars tilled to the 
brim. It is usually the custom to 
place the fruit in tlie kettle, a layer 
of fruit and a layer of sugar, pound 
for pound or in ensure for measure 
and to let the whole come In a Li oil 
a I once. 

Or place the fruit ;ri a vessel wit li- 
mit the sugar. But just enough wa- 
ter over it to keep it from scorching* 
and allow it to boil until trie scum 
rises. Carefully skim away the, scum 
white it continues (o rise before add- 
ing the Sugar. Many seem to think 
that t lie scum rises entirely from 
the sugar* but the experience of those 
who have used the above-mentioned 
method is that an equal amount of 
scum comes from the hailing fruit. 

Or weigh the sugar and the fruit* 
pound for pound, then place the 
sugar in the keltic without l tie fruit. 
Put in just enough water to dis- 
solve the sugar and stir until it is 
dissolved. Now place on Ibe fire arid 
If t come to a lj nil. Continue to sim- 
mer for half an hour or so lie fore 
dipping iu the fruit* being careful to 
skim away the Scum as It rises. Then 
place tine fruit in the boiling liquid 
and let it continue (o simmer on the 
back of Ibe stove until the fruit be- 
comes thoroughly impregnated with 
the sirup. 

When about, half done lift the 
fruit from the boiling sirup, place 
it iu large porcelain or oilier vessels, 
being careful not to allow any simp 
lo come with it, and place it in the 
sun for an hour or more to bleach. 
After this, again drop the fruit into 
the sirup and let it boil until tender 
enough to allow a straw to run 
through it. 

When the fruit is thoroughly done, 
if the sirup is not as thick as desired, 
it may continuously simmer until the 
desired thickness is readied. Then 
place the fruit in glass jars that 
have been previously heated and ster- 
ilised by boiling in water eon tain Eng 
a little borax and rinsing in hoi wa- 
ter. After filling the jar with fruit 
as full as you conveniently can* pour 
hi the bniiiug sirup until it fills up 
all the crevices between the fruit, 
excluding all the air possible* While 
performing Lids process, place the 
jar in a pan 111 led with hot water. 
'Fills will prevent cracking the jar. 

canning small fruits 

In:: method of ennui ng such small 


THE SURVIVOR Vol. 5 

fruits as raspberries, blackberries* 
Curran Is, gooseberries and blueber- 
ries, ls substantially the same except 
for the proportions of berries, sugar 
and wrtirr required. Select fruit 
just before it is perfectly ripe — 
choose an underripe rather than 
overripe fruit — and Cull promptly 
while freshly picked. Discard all 
imperfect fruit. Gnarled* broken Of 
otherwise defective specimens not de- 
cayed, may be used fur marmalade 
or jellies. Avoid berries having a 
large proportion of seeds to pulp and 
If no other can be obtained — as may 
happen during a dry season — remove 
the seeds by rubbing th rough a 
sieve mul preserve the strained pulp 
as marmalade or puree. Tick Over 
the berries, hull and stern them and 
drop the perfect fruit in small quan- 
tities Into a colander. Rinse in cold 
water and turn them on a sieve to 
drain. Do tins quickly So that the 
fruit will not absorb too much water. 

II ave ready two bowls, one for 
sugar a ml one fur fruit. Observe 
bow much of each will be required 
to fiEE the preserving kettle or the 
number of jars desired. Measure 
the fruit into the proper bowl ns fast 
as it is picked over and washed* and 
for each measure of fruit add to the 
other bowl the proportionate amount 
of sugar. When the required quan- 
tity of fruit and sugar 1ms been 
measured, put both into the preserv- 
ing kettle, add the required amount 
of water, Ef any, and while the first 
kettle is cooking prepare the fruit 
and sugar for another. Fruit de- 
signed to he served as sauce may 
have any proportion of_ sugar cooked 
with it according to taste, or if in- 
tended for beverages or cooking pur- 
poses, it may he canned without the 
addition of sugar. Juicy fruits re- 
quite iittle or no water* except when 
cooked in a heavy sirup- The above 
jire general rules which require to he 
modified for particular fruits as fol- 
lows; 

Tor raspberries and blackberries 
use 3 quarts of sugar to 13 quarts 
of fruit. First express the juice 
from 3 quarts of l tie fruit by heat- 
ing it slowly yci the stove in the pre- 
serving kettle, Crushing with a wood- 
en vegetable masher and squeezing 
through cheese cloth. Rinse the pre- 
serving kettle, pour into H the 
strained juice, add the sugar, heat 
and stir until the sugar is dissolved. 
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Let the- strLtp come lo a boil, at] cl the 
remaining 10 quarts of berries and 
heal slowly. Boil fen minutes front 
the time it begins to bubble and skint 
CarC fully while boiling. Can and seal 
as above til root cel. 

For currants the process is the 
same as for raspberries and black- 
berries, but the proportions are dif- 
ferent, namely; 4 quarts of Sugar to 
IS of fruit. For raspberries a aid 
currants combined use quarts of 
sugar to 3 quarts of currants and 10 
quarts of raspberries. First express 
the juice from the currants ns above 
directed, then proceed as for rasp- 
berries. 

For green gooseberries use U 
quarts of sugar and 1 pint, of water 
to fi quarts of fruit. Dissolve (tie 
sugar in the water, add the fruit and 
cook lift ecu minutes. Or earn l tie 
same as rhubarb. For ripe goose- 
berries use only oiic-hftlf as much 
iv a ter. 

For blueberries use I quart of 
sugar and 1 pint of water to 
quarts of berries, Pul all together 
in the preserving kettle and heat 
slowly. Roil fifteen minutes from 
Hie time Hit mixture begins to bub- 
ble. 

For cherries use 1 h quarts of 
sugar and J pint of water to fi 
quarts of fruit. Measure after 
stemming, .Stone or mol as pre- 
ferred, but if the 3 to tics arc removed, 
take care to save the juice. First 
stir the sugar into the water over 
the fire until dissolved, then add the 
cherries and bring slowly to a. boll, 
j.et boil ten minutes, skimming care- 
fully. 

For grapes use I quart of sugar 
and \ gill of water to 0 quarts of 
fruit- First squeeze the pulp from 
Urn skins. Cook it five minutes and 
rub through a hue sieve to remove 
the seeds. Now bring the water, 
skins and pulp slowly to ^ hoik 
Skim, stir in the sugar and boil fif- 
teen minutes. If the grapes arc 
sweeter or more sour than ordinary, 
use more or less sugar* according to 
taste. 

Rhubarb may be cooked ami 
canned wit la sugar in. the same man- 
ner as gooseberries, or either rhu- 
bnrb or gooseberries may be canned 
without heat as follows: Cut the 

rhubarb when young and tender, 
wash the roughly* pave and divide 
into pieces about two inches long. 


Pack in sterilized jars, fill to over- 
flowing wilh cold water and let aland 
ten minutes- Drain off the water 
And once more fill to overflowing with 
fresh cold water. Seal with sler- 
1 1 iz.ed rings and covers. When the 
cans nre opened the rhubarb may be 
used in all respects the same as if 
f resit. 

CANNING- LARGE FRUIT 

Such' large fruit, as apples* pears* 
peaches and quinces must usually be 
pared .ind cored before canning. Se- 
lect first class fruit just before it 
is ripe preferably underripe rather 
than overripe — and discard all im- 
perfect specimens, U is better not 
to can or preserve spotted Or bruised 
fruit* but if such are used, -ill de- 
cayed or bruised spots must be free- 
ly c u t out. MeaS u re E he fruit as 
soon us it is pared and cored into a 
ktrgc bowl containing cold water 
made stighlly acid with lemon juke 
at the rate of one tablespoon ful lo 
the quart. This wilt keep the fruit 
from turning brown. For each 
measure add the proportionate quan- 
tity of sugar into another bowl un- 
til the amount of fruit and Sugar 
needed to fill the preserving kettle 
or required number of jars is ftt 
hand. 

To peel peaches, plums or toma- 
toes, have ready a deep kettle a 
little more than half full of boiling 
water. Fill a wire basket or colan- 
der with tbe fruit and Suspend it 
by means of a string through the 
handles, or otherwise* Eu the boiling 

water for throe minutes* Now re- 
move acid plunge the basket for ft 
moment into a pan of cold water. 
Let drain a few- moments and peel. 
The process of canning m general 
is much the same for all fruits* but 
the following special modifications 
for particular fruits may bn ob- 
served : 

For peaches and ripe pears use 
I quart of Sugar and 3 quarts of 
water lo S quarts of fruit- Pre- 
pare the fruit either whole or in 
halves as desired* If the latter, re- 
move all U ie pits except a few in 
each jar which retain for the sake 
of their flavor* Stir the sugar into 
the water over the fire until dis- 
solved acid bring slowly Lo a boil. 
Skim carefully and let stand where 
it wilt remain hot but not boil. Tut 


only a single layer of the prepared, 
fruit in the preserving kettle at a 
lime and cover with some of the' hot 
sirup. Bring slowly to a boil, skim 
carefully* boil gently for ten min- 
utes* or longer if not folly ripe, can 
and seat. The fruit is not dune un- 
til it can be readily pierced with a 
straw or a silver fork. Unripe or 
hard pears will require much lunger 
boiling. 

For quinces use J£ quarts of 
sugar and S quarts of water to 4 
quarts of fruit. Rub die fruit hard 
with n coarse era si i towel. Then 
wash and drain. Fare, quarter and 
core and drop the pieces into cold 
water acidulated with lemon juice. 
Cover the fruit in the preserving ket- 
tle with plenty of cold water* bring 
slowly to ft boil aiul let simmer unit! 
tender. Remove the pieces one by 
one as soon as they Call readily be 
pierced with ft silver fork and let 
drain on a platter. Now strain the 
water in which l tie fruit was cooked 
through cheese cloth and put 2 
quarts of the Strained liquid over 
the fire. Stir in the sugar until dis- 
solved, bring slowly to a boil, 
skim well* add the cooked fruit 
and boil gently for about twenty 
minutes. 

Fur crab-apples use U quarts of 
Sugar and 2 quarts of water ta f? 
quarts of apples, A part of the 
stein may be left on the fruit if 
desired* but wash carefully and espe- 
cially rub well the blossom end. Stir 
the sugar into the water over the 
fire until dissolved, bring slowly to 
a boil, skim, add the fruit and cook 
gently from twenty to fifty minutes, 
or until tender, depending upon the 
kind of fruit* 

For plums use 3 quarts of sugar 
and 1 pint of water to 8 quarts of 
fruit. Wash and drain the fruit and 
remove the skins if desired jjs above 
suggested* Or if they arc left on, 
prick them thoroughly with a fruit 
pricker to prevent bursting. Stir 
tEio sugar into the water over the 
fire until dissolved, bring to ft bull 
and carefully shim. Add the fruit 
]3i small quantities one or two Sayers 
at a time, cook five minutes, can and 
schaI and so continue, adding more 
sirup from time to time if neces- 
sary* 

FRUIT PRESERVING 

While the modern method of can- 
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iliug f ruits with quantities of 

sugar or no tie at all is to be pre- 
ferred in most eases, tin: re- arc a few 
f roil $ which make preserves of such 
excellent quality that their use may 
be recommended for special occa- 
sions. These are strawberries, sour 
cherries, sour plums and quinces. 
They should be put up preferably in 
tumblers or Small jars. 

For strawberries use equal weights 
of sugar and fruit. Put a layer of 
berries in l tie bottom of the pre- 
serving kettle and sprinkle over it 
a layer of sugar. So continue unlit 
the fruit and sugar are about four 
inches deep. Bring slowly to a boil, 
skim carefully and boil ten minutes 
from the Lime it begins to bubble. 
K m w pour upon platters to e. depth 
of about two or 11 tree inches and 
place these in a sunny window in an 
unused room for three or four days, 
when the preserve will thicken to a 
jelly-like consistency. Put the cold 
preserve into jars or tumblers and 
Peak The large proportion of sugar 
present in this anti other preserves 
’5 unfavorable to Ijic growth of bac- 
teria and thus prevents them from 
spoiling. 

Tor white currants select large 
linn fruit, remove the sterns and 
proceed us for strawberries. 

For cherries select the Snur vari- 
eties such as Early Richmonds ami 
Montmorency. Remove stems and 
stones end proceed as for strawber- 
ries, Or cherries may tie preserved 
with currant juice. Use for tins 
purpose £ quarts of sugar to ii quarts 
of currants by heating in a preserv- 
ing kettle, crushing them as they 
boil up and si raining through diceSt; 
cloth, Steen and stone the cherries 
tailing care: tr> save at I the juice. 
Add tiic cherries to the fruit juice, 
stir in the sugar over the fire, bring 
'o a bo:t slowly and carefully skim. 
Roil twenty minutes. Put in ale i - tl- 
Ei-ri jars or tumblers rtml seal. This 
gives an acid preserve. The quan- 
tity of sugar nifty be doubled if de- 
al red. 

For plum preserve use 2 quarts 
of sugar to 1 pint of water and 4 
quart s of greengage or other plums. 
If the skins art; left on, prick the 
fruit nnd cover with plenty of cold 
water, Bring slowly to t\ boil and 
let boil gently for five minutes. 
Urn In well. Now stir the sugar into 
the water over the fire until dis- 
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solved and boil five minutes, ski;n- 
miog well. Add the drained fruit 
and cook gently twenty minutes- 
Put in sterilized jars. Remove the 
skills from the white varieties. 

For quince preserve use £ quarts 
of Sugar to 1 quart of water and \ 
quarts of fruit, Parc, quarter and 
core the quinces. Roll in clear wa- 
ter until tender, skim and dm in, 
Now stir the sugar into tim water 
until dissolved, bring slowly to a 
lmil, ski hi well and boil for twenty 
minutes. Pour One-half the sirup 
into another kettle. Put one-half too 
cooked and drained fruit into cauls 
kettle, simmer gently half an hour 
nnd put in sterilized jars. Preserve 
the water in which the fruit is boiled 
and add to it the parings, cores and 
gnarly fruit to make jelly. 

Purges and Marmalades.— These 
p reserves are merely crushed fruit 
pulp cooked with sugar. Purges dif- 
fer from marmalades in being 
cooked with a small quantity of, wa- 
ter nnd not Cooked so long. They 
retain more of the natural, fruit 
flavor. This process is especially use- 
ful for preserving small seedy fruits 
for frozen desserts, cake and pud- 
dings* Tick over and remove leaves, 
StCUlS and decayed portions, or 
peach, piuto mul cherry pits. Rub 
through a puree sieve and add to 
each quart of strained fruit ft pint 
of sugar. Pack in sterilized jars, 
put the covers on loosely and place 
on the rack in the boiler. Put 
enough cold water in l tic boiler to 
come half way up the sides of the 
jars. Bring slowly to a boil arid boil 
thirty minutes from the time the wa- 
ter begins to bubble. Remove t lie jars 
from the boiler one by otic, place in 
u pan of hot water, fill with hot sirup 
(Hid seal. 

For marmalade pick over berries 
with great care and rub through a 
fine sieve to remove the seeds. Re- 
move all clicry, plum or peach pits. 
Wash, pare, core and quarter large 
fruit. Allow 1 pint of sugar to 
each quart of fruit- Rinse the pre- 
serving kettle with cold water leav- 
ing a slight COat moisture on the 
tides and bottom. Put in a layer of 
fruit, sprinkle with a layer of sugar 
ami so continue until all the fruit 
and sugar arc used. Heat slowly and 
stir very frequently so as to break 
up the fruit as much as possible* 
Cook for about two hours and put 


in small sterilised jars. 

Fruit Preserved in Grape Juice.— 
Any kind of fruit can be preserved 
by this method without the use of 
sugar, but it is particularly recoin- 
mended for apples, pears and sweet 
plums. Boil (s quarts of grape juice 
in an open preserving kcllle down 
to 4 quarts. Have the fruit washed 
and pared and large fruit quartered 
and cored. Cover the prepared fruit 
with bulled grape juice, boil gently 
until tender ami pul in sterilized 
jars. 

Boiled Cider, — Choose cider that 
is perfectly fresh and Sweet. Till 
ad open preserving kettle not over 
two- thirds f till and boil down one- 
half, skimming frequently. Put in 
bottles or stone jugs and use to soi- 
ls rove mi nee meat or make eider ap- 
ple sauce. 

Cider Apple or Pear Kauee.— Use 
A quarts of boiled cider to 9 quarts 
of pared, quartered and cored fruit. 
Cover I lie prepared fruit with boiled 
cider and cook for two or three 
hours, or until clear and tender. 
Place the kettle on an iron tripod or 
ring to prevent burning. But if 
necessary to stir the Sauce lake care 
to break the fruit as little as possi- 
ble* 

JELLY MAKING 

All fruit when ripe or nearly so 
contains a substance called pectin 
which has properties somewhat simi- 
lar to starch. All housekeepers know 
that starch when boiled in water cools 
in a jelly-like mass. A similar prop- 
erty in pectin causes fruit juices, 

when properly boiled, to jell* But 
if fruits become overripe, or if fruit 
juices ferment or are cooked loo 
long, Hie pectin undergoes ft change 
and loses this power. Experience 
Ims shown that a definite amount of 
sugar dissolved i:i the fruit juice — 
namely, 2 A degrees as registered- by 
the sirup gauge— is exactly right for 
Combining with pectin to make jelly. 
Any excess of sugar tends to form 
crystals and the presence of these 
tends to cause the whole mass to 
crystallize. Moreover, If the sirup 
boils so rapidly that some of it rises 
on the sides of the preserving kettle, 
such particles will form crystals and 
these, if stirred into the sirup, may 
crystallize the whole. Hence the 
three chief secrets of jelly making 
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arc; (3) The select 3oti of fruit 
which is just ripe* or slightly under- 
ripe; (5) the uSe Of Uic £i?rt] j) gauge; 
si] cl (3) slow anti careful boiling 
with especial care not lu boil loo 
long. The sirup gauge should regis- 
ter 35 degrees for every kind of 
fruit without exception. 

Housewives are often perplexed 
because one lot of jelly crystallizes or 
refuses to harden, whereas another 
prepared by the same recipe und 
treated under Apparently Similar con- 
ditions is entirely satis factory. The 
difference may he due to either of 
several causes. One lot of fruit may 
be overripe or may contain a greater 
or less proportion, of fruit sugar 
than another. Ur the difference may 
be caused by too rapid or prolonged 
boiling. Fruit picked during a cold, 
wet season or Immediately after a 
rain will contain a good deal more 
water and consequently a Jess pro- 
portion of sugar than if picked after 
u prolonged period of heat and sun- 
shine. Hence if the proportion of 
sugar is determined solely by meas- 
urement* somewhat less than a pint 
of sugar will be required for a pint 
of juice during wet seasons and vice 
versa. For the same reason small 
fruits should be washed quickly and 
thoroughly drained to- prevent thdr 
absorbing much water. But the use 

of the sirup gauge will obviate all 
such difficulties. It measures the ex- 
act amount of Sugar present, i'ndud ■ 
jug both the natural fruit sugar and 
cane sugar added in the process of 
preserving. 

Hence* in general, select for jelly 
making juicy fruit picked during a 
period of sunshine* or at least pre- 
ferably not immediately after rain. 
Wash quickly, drain, express the 
juice, add to the clear juice about 
I pint mure or less of granulated 
sugar to the pint of juice* boil* skim 
and pour into tumblers or small jars, 

Ac til fruits make the best jelly 
and the following are to be pre- 
ferred in the order given : Currant, 

crab-apple, apple, quince, grape* 
blackberry, raspberry* peach. Wild 
raspberries, blackberries, barberries* 
grapes and bccch-plums alt make 
delicious jell it's. Take care to choose 
barberries I hat are fresh nud not 
overripe. Sweet fruits, such [is ap- 
ples, make a very nil Id j elt v, but 
rnrty be flavored with fruits, rowers 
or spices* but with 'he shut varieties 


l bis will not be necessary. Some 
fruits, Si cel] as the strawberry, con- 
tain very liltic pectin and are diffi- 
cult to jell without the addition of 
some other fruit juice, such as the 
currant, when a pleasant jelly wilt 
result. 

Currant Jelly. ■ — - To irmke good 
jelly from cut ran Is* raspberries, 
blackberries, ripe grapes anti plums, 
proceed os follows; Fiek over the 
fruit und remove all leaves, large 
slcuis mid the tike. Wash quickly* 
drain* and put fruit over the fire-* in 
u preserving keltic. Crush with n 
wooden vegetable nutshcr or spoon 
enough to start the juice* heal slowly 
arid sfir frequently. When hot crush 
Ulo rou glil y wilti the vegetable mash- 
er, Express Use juice a id a a large 

bowl through two thicknesses of 
cheese; cloth spread over a hair or 
wire sieve. Let I be juice drip with- 
out pressure* merely moving the pulp 
about by lifting the comers of the 
cheese cloth nnd slightly shaking the 
contents until all the free juice hits 
been obtained. Use this to make the 
best quality of jelly either as it is 
Or fitter first passing it through a. 
fi an riel or woolen cloth or jelly hug. 
This will make a Somewhat more 
transparent jell. .Now remove l!ie 
sieve to another bowl, twist the cor- 
ners of the cheese cloth and squeeze 
out as much more juice as can be ob- 
tained. Use tills to make jelly o-f a 
lower grade. 

Measure the juice into a dean pre- 
serving kettle and stir in a pint of 
granulated Sugar for every pint of 
juice until the sugar is dissolved. 
Place over the fire and bring to a 
boil slowly, Observe carefully the 
moment It begins to boil* withdraw 
fro Ei i the fire and skim., Again bring 
to a boil* remove and skim a second 
and third lime. Then pour into hoi 
sterilized glasses and place these on 
a bnl. sunny window-sill covered pre- 
ferably with panes of gbiss. When 
cool and firm seal atul store in a 
dark, cool place. 

Or jolly may be prepared 'directly 
from the strained juice without boil- 
ing by dissolving the required 
amount of sugar in the cold juice, 
pouring It into warm sterilized 
glasses and otherwise treating as be- 
fore, -Such jelly is more delicate 
but docs not keep quite so well. 

Other good jellies may be made by 
the same process from a mixture of 


equal p fir is of currants and rasp- 
berries* or a mixture of 10 quarts of 
strawberries with 2 quarts of cur- 
rants, but the lust mentioned must be 
boiled fifteen in mutes. 

lux ripe grape jelly choose an 
add grape, as the sweet varieties 
contain too much sugar, or use half 
ripe fruit or equal portions of nearly 
rtpe and green grapes. Wild grapes 
are excellent. 

For plum jelly use an underripe 
acid plum. Wash, stem eleuI cook 
gently in I quart of water f-nr each 
peck of fruit. SLra in the juice and 
proceed us for currant jelly, 

Apple and Crab-apple Jelly.™ 
Large fi'tiits such as apples, peaches 
and pears must be boiled in water 
to extract Hie pectin and flavoring 
matter they contain. As a rule 4 
quarts of water added to B quarts 
of fruit will produce 3 quarts of 
Strained juice* but juicy peaches and 
plums- may require only IS or 3^ 
quarts of water. Boil down the 
juice if necessary to 3 quarts, Slem 
and wash the fruit. Wipe dry and 
clean carefully the blossom end* and 
cut I ei quarters. Add 4 quarts, of 
water to B of fruit und cook gently 
until soft und clear. Strain the juice, 
boil down to 3 quarts if necessary 
ei E id proceed ns Tor currant jelly- 
'The quality of l be jelly will depend 
upon the natural flavor Of the fruit, 
lienee choose preferably a fine flav- 
ored acid apple and make the jelly 
at any time of the year when the 
fruit chosen is at sLs prime. Apple 
jelly mode in the spring may be im- 
proved by the addition of the juice 
of a lemon to every pint of apple 
yuiec. 

To make elder apple jelly, use 
eider fresh from the press instead of 
water. 

Quince Jelly. — Rub the quinces 
with a coarse crash towel. Cut out 
the blossotn end, j'inse and drain. 
Wash and pare lire fruit, quarter Eitid 
cut out (he cores, and keep them by 
themselves. Drop (he best pieces of 
fruit i n 1 1 > a bowl half full of water 
containing Jr nion juice, to k pre- 
served or calmed, Run ! tic parings 
and Imperfect parts through a moat 
chopper or chop finely. Add a quart 
of water to every 2 quarts of chopped 
fruits and parings imd cook gently 
for two hours. Strain and proceed 
ns for apple jelly. Put the cores 
into another kettle* cover with plen- 
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ty of w ft ter ncj cook two hours. 

Now, to make n second gnide of 
jelly, Arid Hie chopped parings mid 
fruit from which the juice has been 
extracted, mix anti strain, Return 
the dear juice to Hie preserving 
kettle, stir in a pint of Sugar tor 
each pint of juice and hod ten min- 
utes. 

Covering Jelly.— Cut out some 
discs of any thick white paper, pre- 
ferably paraffin or butter paper, the 
Else of tlie top of the jdly glass. 
A simple way to make a pattern of 
the exact size is by means of a small 
compass or pair of dividers. When 
the jelly is hard and CL t-m, brush 
over the top with brandy or alcohol 
to kill any spores of mold that may 
he present* Dip a disc of paper in 
tSic spirits and let it lest on the 
jeMy, Now put on tiie covers. 

Or tie a disc of cotton batting 
uver the tup of the glass. 

Or cut discs of paper about half 
an inch in diameter larger than the 
tup of the glass, wet them in a mix- 
ture of the white of an egg beaten 
together with a table spoonful of 
cold water and press down the sides 
until they stick. 

Or cut covers about an inch in 
diameter larger than the top of the 
glass, dip in olive oil ft [id tie on the 
glass With string. 

Or pour melted paraffin in the top 
of the glass over a piece of paper 
dipped in brandy or alcohol. Set 
the paraffin in a cup surrounded by 
warm water and heat gently uniil 
melted. Make a layer at least one- 
fourth of an inch thick. 

Fruit Juices. — These may he 
Canned or bottled with or without 
sugar as desired* Use preferably 
Belf-sealing bottles such as pop or 
beer hollies with care to sterilize 
both bottles and corlss. 

For grape juice wash the grapes* 

pick Uicm over and remove tlic stems 
mid' stt! defective specimens. To ex- 
press the juice crush slightly in the 
preserving kettle, hunt slowly and 
boil gently fur half an hour. Crush 
the fruit and express the juice as 
for jelly making, except that all the 
juice may be preserved together. 
Bring the strained juice to a boil in 
n clean preserving lie t tie, remove and 
skim- Bo Ibis a second lime. Then 
stir hi the sugar until dissolved, boil 
five minutes, skim and put into hot 
sterilized hot ties or jars, Set these 


in pans of boiling water in a moder- 
ate oven for ten minutes. Row fill 
up with boiling juice, seal and place 
on boards to cool protected from 
drafts. For grapes use about I gill 
of sugar to a quart of juice. 

Tor raspberries, blackberries and 
strawberries, use l pint of sugar to 
each quart of juice and for currants 
* full pint, otherwise proceed ns for 
prajifs juice. 

For cherry, plum mul peach juices 
add } pint of sugar to each quart 
of juice. 

Fruit Sirapii*— Proettd in all re- 
flpects as for fruit juices, but use at 
least one-] hi! f as much sugar as fruit 
juice. Use fruit sirups to flavor lee 
creams and water ices, also for bev- 
erages at the rate of two nr three 
spoonfuls to the glass of ice water* 

Preserving' Powders. — Avoid pU so- 
called “preserving powders" whether 
advertised under various trade names 
Or put up and sold by drug- 
gists or peddlers. Any antiseptics 
that will prevent the decay of 
fruits and vegetables are injurious 
to ItenHh regardless of all claims by 
Interested persons to the- contrary. 
Nothing of the sort is necessary if 
»ound ripe fruit Is selected and ster- 
ilized by means of beat in tlte proper 
manner. And since the necessary 
care to do good work adds little or 
nothing to the cost of preserving 

fruits and vegetables* the so-called 
‘‘preserving powders” serve no useful 
purpose. On the contrary they tend 
to encourage unclean and slovenly 
work and to Conceal the effects of 
using decaying fruits and vegetables. 

(JAUNT Iff} VEGETABLES 

Rome vegetables arc more difficult 
to preserve properly limn fruits mid 
fruit juices, since they contain a con- 
siderable proportion of tin^ element 
Ettrugen, the presence of which 
m a Ires any substance a good culture 
medium for the bacteria, spores and 
molds which cause decomposition, 
Moreover, the addition of sugar to 
fruits and fruit juices helps to pro- 
duce a condition which is unfavor- 
able to the growth of I hesc Injurious 
organisms, But the Addition of 
sugar to most vegetables would not 
the desirable. Hence, a considerably 
lunger and more heroic treatment 
for canning vegetables is required. 
The process, however, is simple and 


i£ so similar to the ordinary methods 
of canning fruit that it enn he readi- 
ly carried out by any housekeeper 
If the following suggestions arc ob- 
served: 

The secret of ennui tig vegetables 
lies in the f met that whereas bacteria, 
may be readily Stilled at the temper- 
ature of boiling water, the spores or 
seeds of certain kinds may retain 
I heir vitality unless they arc kept at 
Hie temperature of boiling water for 
a long time — a bout five hours— or 
preferably boiled fur about one hour 
upon two or three successive days. 
The latter is the method employed 
by scientific men and is die one here 
recommended. The first day's boil- 
ing kills all the molds and most of 
the bacteria but does not kill t] ices' 
spores or seeds. These start to grow 
as soon as l tie contents of the jar 
is cool. T he second boiling kilts Ihc 
crap of bacteria thus formed before 
they have tune to develop spores. 
The third boiling is not always neces- 
sary, but is advised to make assur- 
ance doubly sure. This process is 
called by scientists “fractional sh-r- 
ilization.” It is the whole secret of 
canning meat, fr siits or vegetable s 
and anyone who will bear 5t in mind 
may be sure of satis factory results* 

Observe, however, that the air must 
be excluded at all tunes after the 
first boiling. ■ Otherwise a new crop 
of bacteria, spores and molds will be 
deposited from the air and the work 
Of Sterilization will be undone. Cook- 
ing for three short periods in a 
closed' container at a comparatively 
low temperature instead of cooking 
for One short period at a high tem- 
perature, or for one long period in 
an open vessel makes the vital dif- 
ference and insures a f res h ness of 
flavor and color such that the tEifl'er- 
enee between the product and the 
fresh vegetables can hardly be de- 
tected, After the jars have been 
$terilized and tested keep them in 
the dark, or wrap them closely in 
dark colored paper, as sunlight will 
soon destroy l lie color. 

Can n 1 n g Corn. — A l| ho use wl ves 

will be gltul to know that com Ip 

one of the easiest vegetables lo can 
if proper precautions ft re observed. 
Select preferably the sweetest and 
most delicate varieties. Experiment 
litis proved that the amount of sugar 
in sweet corn diminishes very rapidly 
after the ear is pulled from the 
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stalk. Hence endeavor to get the 
kernels into the ean within an hour 
after tlie corn Is pirkecL If this can 
be titme the result will be far su- 
perior to the Ordinary commercial 
product. Select ears with full £ riling 
just before they begin to harden* 
since the corn is" then sweetest. Husk 
(he cars and remove tine silks vvilh 
a stiff brush. Sheer Off the grain 
with a sharp knife, pack the jar full 
and finil t to taste* us u a II y at the rate 

of one tea spoonful to the quart, 
PjU ii]^ the jar to the top with dear 
cold water, put on the rubber ring 
and place the glass top on loosely 
but without depressing the .spring. 
Now place the jars upon a false hut- 
tom in a wash boiler and separate 
them by means of rags or cotton 
rope, such as an old clothesline, so 
that they cannot strike one another 
when the water begins to boil. Pour 



in about three inches of cold water 
or enough to fill the boiler with 
steam. More than enough Lo prevent 
(tie boiler from going dry is not 
necessary as the steam will do the 
cooking. Cover the boiler tiglitly, 
bring to a hoi! and let boil for a 
full hour. Now remove the cover 
and allow the steam to escape. Press 
down the spring lo prevent air from 
enter trsg, Remove l he jars to cool, 
or let them stand in l tic boiler until 
the next day. 

On the second day raise the spring 
as before and again boil for one 
hour. Once more clamp down l he 
lop and let stand until the follow- 
ing day. Then repeat the operation. 
Observe that the jars when hot must 
be carefully shielded from drafts of 
cold air or I lit sodden change of 
temperature will crack them. 

After the third boiling clamp on 
Use top and let stand two or three 


days. Then test cacti jar by releas- 
ing l lie spring and picking up the 
jar by the glass top. If the top 
does not conic off the contents are 
reasonably sure to keep unless there 
should chance to be one or more 
anaerobic bacteria present which may 
cause trouble later on. Should this 
happen increase Ihc length of boil- 
ing for the next lot to 1} hours. 

If the tops come off when the can 
is tested, decomposition has begun 
to take place and gases have been 
formed which offset the atmospheric 
pressure on the outside of the jar. 
In this case It is best to reject the 
contents and to cleanse and refill the 
jar. 

Tiie above directions apply only to 
pint and quart jars, . Increase the 
time of boiling for half gallon Jot'S 
lo one and a half hours. A little 
practice may 3 jg required at first to 
secure perfect results by tins meth- 
od; hence do not try too many jars 
the first time. Make a few experi- 
ments in the early part of the sea- 
son unfit you fully understand Rio 
directions and leant to follow them 
properly. After that there wiil be no 
difllculty itnd l be benefits of fresh 
vegetables from the kitchen garden 
will he extended to every season of 
the year. 

The Same general process applies 
to canning other vogcl.'ibh's except 
for the mode of preparing therm as 
to which l he following suggestions 
arc offered: 

St ring beans. — Pick lhe.se when 
young and lender, string, break into 

short lengths, pack firmly ill l he jar, 
cover iv i Ui co hi waiter and add a tea- 
spoon ful of salt to carl; quart. 
Otherwise proceed ns for corn. Add 
n fin i a II bit of red pepper iti the bot- 
tom of each jar, if desired. 

Eggplant. -— Pure, cut in thin 
slices and drop into hoi ling wider 
for fifteen or twenty minutes. Drain 
and pack in jars. Proceed as for 
corn. Remove In slices when re- 
quired and fry in bread crumbs, or 
make into puddings and bake. 

Beets. — Pull while young unit ten- 
der, Cut off 11a: tops, wash and 
drop in boiling water for one and 
a half hours, or until thoroughly 
cooked, ,Sk i m , slice and pack in 

jars. Proceed as for corn. To pickle* 
cover with equal parts of water 
and good vinegar and sweeten to 
tusic. 


Okra or Gumbo.— Pick the pods 
while young and tender, wash, cut 
in short lengths and stcrllir^ as above. 
Use fur Soups and slews, 

Summer Squash.— Cut into small 
blocks, pack, cover with water, add 
salt and sterilize as above. Or skin, 
boil or steam until Well cooked, hinsh, 
pack and sterilize. Rut in this ease 
steam for an hour and a half each 
day as the heat penetrates the jar 
more slowly. Each jar will contain 
about twice as much of the cooked 
vegetable as if mi cooked, 

English Teas. — Choose vouch? 
Sweet peas and proceed as for corn. 
This product has all the delicate 
flavor of tEie fresh vegetable. 

Asparagus. — Can the tips only* the 
Same ns for corn. 

Cauliflower.. — Prepare in summer 
fpc SFune as for serving at table. 
Pack in jars and sterilize. 

Carrots and Parsnips. — Gather in 
curly summer when the young plants 
are tender and sweet. Prepare as 
for serving at table and sterilise as 
for corn, 

■ Turnips and Kohl- Rabf.— Prepare 
as for the table, pack and sterilise, 

Eima Beans. — Pick before the 
pods begin to harden and treat 
fur corn* 

Pumpkin or ’Winter Squash.— Pre- 
serve these in their natural condition 
in a suitable storeroom as long ns 
possible. But should they show 
Signs of decay* steam and can the 
same ns summer squash. By this 
time the jars which have been emp- 
tied of other vegetables will be avail- 
able and may thus be made lu do 
double service. 

Succotash, — Gather fresh corn 
and beans early in the morning. Pre- 
pare and sterilize as above. This 3 a 
one of the most diflicult things to 
can* hence boil an hour and a half 
each day as for summer squash* 

Vegetable Eoast, — Prepare corn* 
lima beaus* tomatoes* stri u gbenus* 
okra* squash and eggplant as for 
canning separately. Mix m any de- 
sired proportions but let the corn, 
and lima beans predominate* Add 
two or three medium sized onions to 
ends quart and run through a food 
chopper to mix thoroughly. Pack 
into jars and sterilize by boiling ail 
hour anti a half each day for three 
days as for summer squash. To pre- 
pare for the table mix an equal 
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amount of bread crumbs, add a piece 

of butter 1.3 m size of n walnut and 
one egg. Season to la&Le with pep- 
per and sail ao (I bake in ?i round 
baking disk until brown.. Cut it tin 
slices like n, meat loaf and Serve but 
with drawn-butter sauce. 

Or cum, okra and tomrdoes inked 
in equal proportions may be canned 
as soup stock. 

Stewed Tomatoes. — These keep 
very easily even in the common screw- 
trip jrtr r lienee such jars may be set 
aside for tomatoes and llic more 
in ode rn s C i" ics i d for ca n 1 1 f ri g o I hr r 
vegetables. In this c&se observe that 
the tops and rubbers must iirst be 
sterilized bv pirn; big the in rn cold 
water. II ring to a I roil and boil for 
ten minutes. Handle dS little as pos- 
sible, especially the inside of the top 
or inner edge of the rubber. Fill 


TEHHENTAT 10 Iff 

Fermentation In the widest sense 
of I he term includes all forma of de- 
composition in bulb vegetable and 
on in sal Sn'isLaiiecs v tiers exposed to 
air and moisture jit leisiynwnturcs be- 
tween the freezing Jin.l bulling point 
of water. lint in c> minimi language, 
+ 1 sc- word fermentation is more often 
con 111 led to tlio.se- processes by which 
vegetable juices arc transformed iolo 
aleoholie liquors. These processes, 
however, are entirely similar to pu- 
trefaction, or 1 1 M ■ decomposition of 
organic In fitter which Sets free foul- 
si i idling gases - and decay, or the 
change by which without moisture, 
1 1 1 1 ■ t runic of a tree mol dors into dusi. 
Fermentation does not ordinarily take 
place much below ]■’. or much above 
1-3 0* F, It usually causes liquids Eo 


the jar with the cooked tomatoes 
w Elite steaming hot* put on tin: rub- 
ber, screw the top down firmly, In- 
sert it and let it sUtld in that posi- 
tion until cold. To prepare tlic to- 
matoes, wash and plunge them in 
boiling water for five minutes* Now 
dip for a moment in cold water, 
pare, slice and place them in a pre- 
serving ketLla over an Ron ring or 
tripod, Heat slowly and stir fre- 
quently from the bottom. Bring to 
u boil and then boil thirty min- 
utes. Vnt in sterilized jars and 
seal. 

Whole Tomatoes.— Use fl quarts of 
medium sized whole tomatoes and -4 
quarts of sliced tomatoes* Prepare 
the sliced tomatoes as fur stewed 
tomatoes. Boil twenty minutes, mb 
through a strainer and return to the 
fire. Now pare the whole tomatoes 


rise in tempo ruin re and to give off 
gases wills considerable in l e mat mo- 
tion, to become lurbid* to form a 
semn mid lu deposit a pediment. 

Among the useful results of fer- 
i menial ion arc the raising of bread 
with yeast; the preparation of n|- 
cohulie beverages mid certain food 
products, as sauerkraut; the curdling 
of milk by means of rennet to form 
cheese; the tiUmu fuCture of vinegar, 
etc. 

Among the injurious res nils of fer- 
inentnlicin are the souring of milk 
wild vegetables, the putrefaction of 
Inca l t the becoming rancid of fats 
and Uic decay -of articles of wood or 
textile fabrics. 

Fermentation is caused by the vital 
action of microscopic plants, the 
germs of which may hr present in the 
fermenting substance, or may be do 


and put than in sterilized jars. Pour 
over them tEic slewed and strained 
tomatoes until the jar is full. Put 
the uncovered jars in a moderate 
oven on a pad of asbestos* or in a 
shallow pan of hot water and cook 
for half an hour. Remove, fill to 
overflowing with boiling hot strained 
tomatoes ant! seal. Any strained to- 
matoes left over may be canned for 
sauces. 

How to Open a Jar. — Run a thin 
knife blade under tEio rubber next 
to the j fir and press against the jar 
firmly. If l hi* docs not let m enough 
air lo release lEi-c pressure on ttic 
top, place tl)e jar Ju a deep sauce- 
pan of water, bring to a boil and 
keep boiling a few minutes. It wilt 
then open easily. 


posited on I heir Surface from the air 
or from contact with water or other 
substances containing them. Or they 
may be introduced intentionally, as 
when yeast is used for brewing* or 
fur making vinegar or bread. These 
small plants feed upon fermentable 
substances and bring about various 
chemical changes. Thus the suEiject 
uf fen non tut! on has two phases; i.c., 
(1) how to induce those forms of fer- 
mentation that arc useful, and (£) Ekjw 
to prevent those that are injurious. 

The promo l ion of fermentation 
falls under such various subjects as 
fermented here rages, the making of 
vinegar, cheese, bread, etc. The pre- 
vail ion of fermentation falls under 
such subjects as the preservation of 
food, the preservation of .timber* etc. 

As fermentation occurs from the 
presen re- and development of germs, 

it is evident that its prevention de- 
pends upon the destruction of any 
irenns that ?i re present, :i!ic3 keeping 
away otlici's. or 1 Fie removal of coil- 
di lions Favor?! blc Lo grim life. Hence, 
in general, I’m Mentation and pritre- 
i o' 1 iori may I a - prevented Eiv (Irving 
heat, by cooling below the point at 
which fermentation takes place; by 
healing or cooking substances to a 
point sufficient to kill the germs pres- 
ent, and then hermetically scaling 
them Rj exclude others; and by Hie 
employment of various an Use (dies, as 
alcohol* common salt, saltpeter* sugar, 
sirup, smoke* borax, a] id many other 
Substances. 

Putrefaction. — This change is a 
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decomposition of animal or v ege ta bl £ 
substance? with the liberation of ill- 
smell mg gases* It can only take 
place At a temperature between the 
freed ii g point of water (3-2' :h I'\ Arid 
I =1-0 ^ R), In the presence of moisture 
n] nii after exposure to Ebc Air. Clen- 
c rally speaking, the mure moisture 
and the greater warmth present* t£ie 
more rapid is the process* The germs 
of Ike bacteria which cause po Ire fac- 
tion fire heavier than the germs of 
yeast a e u I mold* and hence do not 
float in equal numbers,, as dust in dry 
[Lie, They are more often eon n:i uns- 
eated l>y contart with water or moist 
Surfaces* For this reason in dry di- 
males meats and vegetables may be 
preserved simply by drying or curing 
them by exposure to seiti light. But 
it is well known that if these sub- 
stances arc left nut after the dew 
flails, and allowed, to become lnois- 
Irncil, they may be covered with a 
coaling of mold. Most of the bac- 
teria that cause putrefaction are 
killed by exposure to a tempo rat Lire 
of J40^ F, for r number of hours; to 
a temperature of 3 12° F„, the bolting 
point of water, for ten to fifteen min- 
utes i or to a temperature of £13° F, 
lor 4 or 3 minutes. The activity of 
these bacteria ceases at the freezing 
point, but they cannot be killed by 
freezing, and again become active 
when warmed lo a temperature of 
-tO 0 F. 1 1 once* in general terms, boil- 
ing in water kills bacteria and freez- 
ing suspends their activity. 

FEJ5BH WE AT AKI> FIGH 

Te Keep Fresh Meat.— Tic frige ra- 
ti on in a dry, well -ventilated air 
chamber cooled to ;i temperature of 
40° F, or lower by menus of ice. Is 

the best menus of preserving fresh 
meat in summer or in warm climates, 
For tills purpose icc in at be stored 
in northern climates in homemade iec 
houses, arid utilized by means of 
homemade Refrigerators as elsewhere 
recommended. 

If iee houses arc not available, 
f rests meat may be kept for several 
days by the two of sour ini Ik, vinegar, 
charcoal, or borax, or by immersing 
it in cold running water, or by means 
of a mixture of salt, sugar, and salt- 
peter. 

Or hang up joints of meat, if not 
required for immediate use in any 
dry, shady place where there is good 


ventilation. They will keep fresh 
from 3 to A days, and wifi become 
more tender and digestible by hang- 
ing, But in all cases, hang (.hem with 
the cut end up and knuckle down- 
ward, or the reverse of the usual way. 
Thus the blood remains in tEic meat 
and keep? it sweet and juicy. In 
summer, if (he weather is dry, lamb 
and vc a] will keep Si days, and beef 
a i if I mutton 3 to 4 days. In cold 
weather, mutton may be kept for 
t iv ice |bat length of time. 

Or if running water is available 
from a spring or otherwise, provide 
a covered box or tub in a shady place, 
into and oat of which the water can 
flow. Immerse the meat in this. If 
fresh it will sink of its own weight. 
Look at it two or three times ji day 
and as soon us it commences to rise 
from the bottom, it must 3 k: used. 
The outside will tie somewhat wTit- 
Cned, but the flavor will be uninjured. 
The meat will ha sound and tender 
after 3 or ■! days in fiot summer 
weather, and may then lie boiled or 
roasted. 

Or pieces of fresh meat may be 
placed iii large stone jars and cov- 
ered with skimmed milk, sour milk, 
or but Irrrn ilk. They must lie weight- 
ed with a clean stout Eo keep the 
meat under the surface of tlie liquid, 
and the jar placed in a cold eel tar or 
in (he running water from a spring. 
It is nut. necessary to remove the 
bone or fat. Thus fresh meat can be 
preserved for a week or 10 days. The 
milk can afterwards be feci lo pigs* 
Before cook trig, the meat should be 
washed thorough !r ju clear water and 
afterwards soaked 3 to A minutes in 
water containing about one table- 
spoon fill of cooking soda to l tie gal- 
lon. This neutralizes the acid of the 
milk and makes the meat more, 
tender. 

Or fresh meat may be preserved 
by soaking it for 3 to 5 minute? in 
a solution of one tables poonful of 
borax, to a gallon of water, or by rub- 
bing it With jHJwdrred borax dry. 
It i use with dear water when required 
for use. 

Or trim the me At carefully with n 
knife, removing any parts that seem 
Ijkely lo taint, and wrap it up with 
a doth moistened with vinegar, or 
equal parts of vinegar and water. 
Tin: acid vapor drives away flies and 
the moisture, by evaporation, keep? 
it cold. 


Or rub meat thoroughly with fresh 
powdered charcoal, wliich has power- 
ful antiseptic properties. It can be 
readily rinsed off with clear water. 

Or Cut Mae meat in pieces, not ex- 
ceeding 3 or 3 pounds in weight, and 
pack them down between layers of 
dry com meal or bran. Or cover 
with corn ineal or bran as thickly eils 
possible and hang in some shady place 
where there is a free circulation of 
air. 

Or when meat can no longer be 
preserved by any of these methods 
and more Is on hand than can bo im- 
mediately consumed, cook it all, and 
each day place it on the stove and 
bring it lo a temperature equal to 
tlio boiling point of water. Thus the 
germs of putrefaction will be killed 
and the process will be arrested from 
day to day. 

Or fresh meat may be preserved in 
the following manner: by faying K 
down in an earthenware Jar atid 
sprinkling with a mixture of salt, 
Sugar, and saltpeter. If the meal is 
fresh killed, first hang it up or lay it 
slatp overnight, tu dram i£ .free 
from blood. Then cut it up in TCadi- 
ness for Hie frying pan or the ta- 
ble, separating and trimming chops* 
steaks, scollops, etc. For every pound 
■of meat, measure li teaspoon! tils 
each of salt and sugar, ^ teaspoon ful 

t?f saltpeter, and { teaspoon ful of 
black or white pepper. These should 

be dry, .mixed, and reduced to pow- 
der in a mortar, Now sprinkle tiie 
bottom of the jar with a thin layer 
of this mixture auid Jay down a layer 
of steak or chops of uniform thick- 
ness, packing tightly to cover tli& 
bottom of the jar. Sprinkle over 
this the mixture uf antiseptics so as 
to cover Ehe surface lightly or about 
the same as when seasoning for tlie 
table* Add another layer of meat, 
and so on* until the jar is full. Cover 
the top of the jar with n layer of 
cotton batting wet in a solution of 
the same mixture of antiseptics in 
water, Put on the lid of Hie jar 
lightly an ( L sot it in a Cellar* spring 
house, nr other cold place. When the 
meat is required for use, rinse and 
scald it* Soak tlie Co Lion batting in 
the covering solution of antiseptics 
and prick EL down closely over me 
meat as before. 

Or ttie Lop of I lie jar may be cov- 
ered with a layer of melted tallow, 
Lard, or paraffin lo keep out the air* 
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To Preserve [Meat from Flies.—In 
addition to the germs that cause pin 
t refaction., Ires}] meat is liable to bo 
visited by flics and other insects for 
flic purpose- of depositing their eggs, 
and these will, in w»ni) weather, 
quickly hatch and produce maggots, 
A cloth moistened with vinegar pre- 
vents l lie approach of insects. 

Or l Em meat may be rub tied w i I h 
ground pepper or ginger* It may 
also be protected bv a coating of 
waxed paper. To prepare llii;; paper* 
melt with gentle heat 5 ounces of 
stearic acid. Stir in Sf ounces of car- 
bolic acid and add, in a thin stream, 
5 ounces of melted paraffin, stirring 
constantly. Remove from the fire 
and continue to stir until flic mixture 
sets. Again melt with gen lie beat, 
and apply with a brush to suitable 
paper. Wrap up the meat in flue 
paper and seal. 

To Preserve Fish. —To keep fish 

fresh without ice for any length of 
time is very difficult,, But if ice is 
not available* wash inside and out 
with a solution of equal parts of 
vinegar and water. .Lay the fish on 
an earthenware platter on ft stone 
floor, Place in Else inside of each ftsli 
?l cheese-cloth bag containing fresh 
charcoal in Email lumps, about the 
size of small jrcas or large gravel 
stones, and wrap in a cloth moistened 
will i vinegar* or equal parts of vine- 
gar and water. In very hot weather 
remove the cloth and bag of charcoal 
two nr three times a day and dip the 
fish into cold suit water. Afterwards 
wrap it]) as before* 

Or if the fish shows signs of decay, 
immerse in el pickle of vinegar and 
water. 

To Bwccten Tainted Meat*— Apply 
a sol u I inn of chloride of soda by means 
of a soft clean brush or sponge. With 
this quickly wash over Kit tain led 
portions and rinse immediately with 
fresh water. Afterwards broii or 
roast, the meat so as to expose the 
tainted portions to a high tempera- 
ture and eli el r them with the heat. 

Or if they are to bn ho [led, place 
half a dozen lumps of cl in renal* the 
size of no egg* In the water. 

Or place a quantity of pulverised 
charcoal in a cheese-cloth bug, and 
place these in the kettle* All odors 
will be absorbed by thy charcoal and 
the meat will be sweet and clean. 

Or Imng the meat oei it nrli.1 in a 
box, or suspended in side cd ?m in- 


verted barrel, Place beneath half a 
teacup fill of table .salt in an curl hen - 
ware bowl ft [id odd by degrees 2 
o unices of sulphuric acid at the rale 
of A ounce each 15 or 20 minutes, un- 
til Eil 1 has been added. The resulting 
fumes will disinfect anything with 
which they come in contact. But 

care must be taken not to breathe 
them. Afterwards rinse the meat 
well with a solution of 1 btblcspocm- 
ful of baking soda or bufflil to tt gal- 
lon of w liter* 

To Keep Frozen Meat. — In cold 
climates and in winter, meat may be 
preserved in definitely by allowing it 
to freeze. But it must not lie per- 
milted to freeze and thaw frequently* 
and must not be thawed out too 
quickly whim required for use. To 
preserve meal by freezing, first ex- 
pose it to the weather until thor- 
oughly frozen through and through. 
Wrap in waxed paper or cover with 
a cloth coated with slid toe or other 
varnish and pack in an ordinary fiotir 
barrel between layers of 1 my . straw, 
or excelsior* pressing the whole as 
tight! y and so I idly ns possible. Place 
the barrel in a bin or packing case, 
and surround it with a layer n f 5 or 
(i inches of dry sawdust* 

To thaw frozen meat when re- 
quired for use* place it In a moder- 
ately warm room at el distance from 
the fire, and allow- it to Ltmw gradu- 
ally* 

Or belter still. Soak it U Or 3 hours 
In eytd water. 

If thawed too quickly It will be un- 
fit for use. 

SALTING AED PICKLING HEAT 

Curing Meat, — Among the various 
methods of preserving beef* pork, 
mutton* and other meats for consid- 
erable periods of time, arc drying, 
canning* pickling, and smoking. Dry- 
ing meat is practiced chiefly in ia>t 
dim ales and in localities where the 
air is fpr-e from moisture. H Is ac- 
complished by cutting the m cel t into 
convenient pieces and exposing it 
to direct sunlight on £ tillable drying 
forms SO arranged as to admit of a 
free circulation of dr. The canning 
of meat is similar in principle to the 
process of canning fruit and vegeta- 
ble- 1 ?. It consists in cooking the meat 
until lender* placing it while at the 
boiling point in sterilized jar. 1 ;, and 
sealing while hot so as to exclude the 
air. In addition. It is customary to 


pour over the meat the gravy or meat 
jelly In which it. has been cooked* in 
the same manner that sirup is poured 
over canned fruits. Pickling cotssisLs 

iii immersing IEtc meat in a solution 
of antiseptics, usually salt, sugar, arid 
saltpeter with soda or potash, Smok- 
ing is accomplished by suspending 
the ;n tat in a suitable chamber, ex- 
posed to the fumes of smoldering 
corncobs, hickory or beech chips, saw- 
dtjsE* or oilier substances. The anti- 
septic effect of smoking is due to 
impregnation with pyroligneous acid, 
an Impure ace lie acid which, together 
with tarry matter is contained hi the 
smoke. The office E. of Smoking is 
therefore similar to that of rubbing 
fresh meat with vinegar, except that 
the admixture of tarry matter pre- 
vents the acetic acid from escaping 
by evaporation. 

Pickling Meat*“Thc points to be 
observed in pickling are cleanliness 
and sterilization. That Is* all foreign 
matter, as blood, dirt, and the like, 
should be removed from the meat* 
and the tubs ur casks in which it 5s 
packed should be sterilized. In addb 
lion, of course, the pickle must be 
sufficiently strong, and the meat fully 
covered with it and heavily weighted. 
If these precautions are observed, 
t litre is no reason Why meat can not 
be kept sweet the year round. 

Preparation of Meat for Pickling. 
— -The beef, pork, or mutton carcass 
to be pick teil should be carefully cut 
into strips of equal thickness, so that 
it can be packed tightly in tubs or 
casks in Uniform layers. The carcass 
should be cut up os soon as the ani- 
mal heat is out of it, and the pieces 
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ta Ejc pickled rubbed thoroughly with 
fine salt or powdered saltpeter Or a 
mixture of these dried in n si ow Oven* 
After Ihe .salt ood saltpeter have 
been well rubbed over the surface of 
the meat, sp rink to the pieces lightly 
with the same, and lay them on slats 
or hoards slanted so that the blood 
will drain off, and 'let them stand 
from Si to 43 hours. Tills will re- 
move all the surface, blood and leave 
the meat fresh and clean. When the 
necessary tubs or casks and pickling 
liquid are in readiness, rinse oft the 
meat by dashing cold water over it 
from a dipper or pail. Wipe dry 
with a clean cloth. It wilF then frn 
perfectly clean and ready to pack. 

Pickling Liquid for Meat.*— A full 
barrel, if properly packed, will con- 
tain about SflO pounds of meat and 
will require from C to 8 gallons of 
pickle. The proportions of salt, salt- 
peter, and sugar recommended are 
about as numerous as She various au- 
l ho ri tics. But as these antiseptics do 
their work separately, the proportion 
is not essential, provided tEie pickle ia 
strong enough. To prepare a stand- 
ard pickling liquid, place in a large 
kettle fi gallons of pure soft, cold 
water, lo which add 14 to Id pounds 
of pure suit, 4 to fi ounces of saltpe- 
ter, about (i pounds of good brawn 
sugar, or about 3 pounds of the sugar 
and an equal bulk of good New Or- 
leans molasses* To which may be 
added S to fi ounces of pore baking 
soda. Place the whole over a slaw 
fire and bring to a boil with very gen- 
tle heat, removing tlie scum ns it rises 
so as to have the liquid clear before 
it boils. After the pickle has been 
clarified, remove train the fire. Cover 
to keep out the dust and let stand 
until it becomes* cold. 

To Pack Meat.—- .Scald thoroughly 
the inside of the tut is or barrels by 
])d icriiLg hi to them bolting water and 
washing down the sides with a swab 
of clean cloth tied to the end of a 
stick nr clean mop handle. Cover the 
bottom of the cask with common salt 
4 inch or more in depth* Pack the 
meat in layers as tightly as possible 
with common salt sprinkled between 
them and, when packed, pour over 
it the cold pickling liquid through 
cheese cloth until Lbe barrel is full. 
Place on lop a loose cover uf wood, 
previously scalded, small enough to 
slip inside of Use barrel and rest ots 


file meat. Lay on this a stone or 
other heaw weight, lo keep it below 
the surface of the pickle, and be sure 
that tiie pickle docs not evaporate so 
as to. leave the meat exposed to l lie 
air. Otherwise it will rusl. The 
above Is a general method to which 
the following favorite recipes may be 
added Lo show' the manner in which 
the proportions may be changed ac- 
cording lo the experience of different 
individuals. But alt of these arc 
tea led recipes* 

Tickle for Beef.— Dissolve in fi gal- 
lons of soft water 50 pounds of 
course fine .sail. B ounces of saltpeter, 
arid 4 pounds of course brown sugar. 
Bring to a boil with very gen lie heat, 
skimming constantly* This quantify 
is sufficient for one full barrel, or 200 
pounds of beef* if properly packed* 

Or prepare in a similar manner a 
pickle containing 14 pounds of coarse 
fine salt, 5 ounces of salLpetcr, 2 
ounces of Cayenne pepper, 3 pints of 
New Orleans molasses, 5 pounds of 
brown sugar, find 15 gallons of soft 
water* 

Or 10 pounds of salt* I ounce of 
saltpeter, 2 pounds of brown sugar, 
and fi gallons of soft water. 

Or J2 pounds of sfitt, 4 pounds of 
brown sugar, 4 ounces of saltpeter, 8 
gallons of soft water, and 4 ounces 
of potash. 

Or 2 quarts of coarse fine salt 
quarts of molasses, 5 ten spoonfuls of 
saltpeter, and B gallons of soft water. 

Pickle for Beef, — Any of the above 
pickles may be used. 

Or for a full barrel of beef, or 500 
pounds, dissolve in 3 gal I mis of pure 
floft water ID ounces of coarse line 
salt, 4 ounces of saltpeter, 3 pints of 
New Orleans mu lasses, and 2 pounds 
uf brown sugar, lira over a slow 
fire and bring to a boil, skimming 
constantly. 

Or 15 pounds of salt, 5 pounds of 
Sugar, <J ounces of saltpeter, and S 
ounces of baking soda in 8 gallons of 
Soft water. 

Salting Meat.— Another method of 
curing meat is to rub or pack it with 
a mixture of salt, sugar, and salt- 
peter, but without water, lb us allow- 
ing the meat lo form a brine by 
means of its own juices* If the brine 
which forms ls allowed to drain from 
the meat, it Is said to he dry-salted* 
Or if the meat is packed in a tight 
receptacle, and the brine is allowed 
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to remain over it, it is said to be wet- 
sal led. 

To salt beef or pork, first remove 
all bones. Bub the pieces, especially 
the cut surfaces, with a mixture of 
I pound of salt, 1 ounce of saltpeter, 
and I ounce of sugar. Use pressure 
enough to rub the salt thoroughly 
1 nl u the grain of the meat* I*et stand 
to 46 hours. Again rub with the 
same mixture, sprinkling common salt 
freely between the layers. Cover also 
the top thickly with salt, and put 
over all a heavy weight— the heavier 
the belter. 

Or for ^ a barrel, or IQQ pounds of 
beef, prepare a mixture of 4 quarts 
of coarse fine salt, 4 pounds of brown 
sugar, acid 4 ounces of Saltpeter. 
Hub thoroughly into the meat. I,et 
stand 40 hours to drain, turning oc- 
casionally, and pack in layers under 
a heavy weight, sprinkling I lie above 
mixture between but without the ad- 
dition of water. If a scum rises it 
should be taken off with a skimmer 
and a little fine salt sprinkled over 
the surface. 

Or for llic same quantity of beef, 
prepare a mixture of 0 quarts of 
coarse fme salt, 4 pounds o-f light 
“ A *' or coffee sugar, G ounces of 
soda, and 4 ounces of saltpeter* Cure 
in nil respects as above* 

31 itsty or Tainted Meat. — If meat 
has been properly drained to free it 
from blood, the pickle boiled arid 
clarified, the barrels scalded, and the 
meat kept under the pickle by means 
of u suitable weight, it should keep 
indefinitely* But it is quite custo- 
mary, as a precaution, to pour off the 
pickling liquid on the approach of 
summer, say hi April, in temperate 
climates. Again bring it to a boil, 
with the addition of about $ pound 
of salt to each gallon of pickling 
Sm ( uld, and when cold, once more pour 
it over the meat through a cheese- 
clofh simmer. But this is said to 
harden the beef and injure its flavor* 
Tt is believed that if Ibe meat is prop- 
erly cured, this will not usually be 
found necessary. 

If l he meat should become tainted, 
pour off the tainted pickle and dis- 
card it. 1 rinse the meat with clear 
water and wash out the barrel with 
a strong solution of lime water or 
wood ashes. If the barrel is much 
tainted, it may be well to fill it with 
tins Solution and let stand overnight. 
Afterwards scald with boiling water. 
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Rub Ihe tuent m n mixture of salt- 
peter and sugar,, and pack It between 
3 aye rs of charcoal* Finally, pour over 
it fri'.^i pickling liquid, prepared as 
above, strong enough to float »n egg. 

Or mix IS pounds of powdered 
charcoal, 10 pounds of common Salt, 
and 4 pounds of saltpeter* Cover the 
bottom of the cask with a layer of 
tfils mixture, rub each piece with the 
saioe, and sprinkle it freely between 
the layers of meat. By sillier of 
these methods all traces of I a tut can 
be removed. The charcoal cun be 
rinsed off with clear water. 

Ecd Pickling Liquid for Jdeat.™ 
To impart a fine red color to meat 
and to Improve its flavor, dissolve in 
8 gallons of pure soft water 8 pounds 
of bay salt, 3 pounds of common salt, 
£> pounds of brown Sugar, 1 pound 
of saltpeter, 0 ounces of bruised pi- 
mento, A ounces of bruised black pep- 
per, and 2 ounces of grated nutmeg. 

To Improve Corned Beef. — The 
quality of corned beef can be im- 
proved by immersing the pieces fur 
half a minute by the watch, in boil- 
ing ivater before pick! Eng, This is In 
accordance with the well- known prac- 
tice of immersing beef that is to lie 
boiled for the table in hot water in 
order to harden ttic surface, and 
cause the meat to retain its natural 
juices. Similarly tins method tends 
to make corned beef more tender and 
juicy than otherwise. To effect this 
result first drain the meat to free it 
from blood, rinse it in clear water* 
Bring to a boil a solution of 2 ounces 
of saltpeter in 4 gallons of water and 
with a large fork having a long 
wooden handle, or a piece of wire 
having a hook at the Cod, immerse 
the pieces of meat for half a minute 
each in the boiling solution, 

Or the same result may be ol>- 
tahicd l>y pouring t tie pickling liquid 
while scalding hut over the meat; hut 
the former method is to be preferred. 

CUBING HAMS, TONGUES, AND 
BACON 

Tickling Mutton Hams*— First rub 
the hams with a mixture of 3 pound 
of salt, I ounce of Saltpeter, and L 
ounce of sugar. Hang up for 24 or 
18 hours to drain. Cover with fi so- 
lution of about £ pound of salt to £ 
gallons of water, arid let Stand for 2 
or 3 weeks. Pack closely in tubs or 
barrels and for each £ barrel, ur 10G 
pounds, prepare a pickle by dissolv- 


ing G pounds of coarse fine salt, £ 
ounces Of saltpeter, 2 ounces of soda, 
1 pint of molasses, and I pound iff 
brown sugar in (? gallons of pure Soft 
ivn to r* 

Pickling Tongues. — After t rim- 
mi ng off the roots, with the exception 
of ;t little of the fat, rub the cut sur- 
face with a mixture of 1 pound of 
sail and 1 ounce of saltpeter. Sprin- 
kle with the same and let drain for 
43 hours. How prepare a pickle by 
dissolving in I gallon of soft water 
21 pounds of bay salt, 3 ounces of 
saltpeter, and 1 pound of brown 
sugar. Bring to a boil over a slow 
fire, skim in Eng constantly, and im- 
merse the tongues in this. 

Or mix I tublespooiif til of salt, 3, 
tablespoon fill of b rown sugar and 9 
tablespoonfuls of saltpeter to each 
tongue. Huh this well into Use 
tongues twice a day for ft week and 
let them stand in Use brine. At the 
end of this time, add i additional ta- 
blespoon ful of salt fur cadi tongue 
and rub the pickle into them once a 
day for a week or 10 days. 

Curing Fork Hams,— Pork hams 
may he cured either by dry- or wet- 
suit hi g or pickling. It i-> then custom- 
nrv to smoke them, hoEli to impart 
a smoky flavor and as a protection 
against insects. And they may be 
further protected by wrapping or 
sealing in cloth or paper cases. 

To dry-salt hams for smoking, but 
without pickle, which is the English 
method, rub the fleshy parts thor- 
oughly each day with fine table salt 
and hang up t lie hams for 3 or 4 days 
where they can drain, On the fourth 
day, rub well info l tie hams, using 
plenty of " elbow grease,” a mixture 
of I pound of common salt, 3 pound 
nf bay salt, 4 ounces of saltpeter, and 
£ pound of brown sugar. Lay tlic 
bams on a board or shelf, rind side 
down, and each day. a]) ply to the 
fleshy side with u soft brush, a mix- 
ture of 1 pound of brown sugar and 
1 pound of molasses. At the end of 
a fortnight, Smoke with hickory wood 
or corncobs. 

Or fur cadi 300 pounds of pork, 
mix I £ ounces of saltpeter, 1 ounce of 
black pepper, A ounces of brown 
sugar mid I quart of common or buy 
Salt. Add just enough hot water to 
dissolve. Mix nil together and rub 
thoroughly Into l tie meat. A wom- 
a n T s hands are not heavy enough to 
do this work properly. It is advisable 


to take out the bone and rub the In- 
side of the bani where the bone is re- 
moved in the same manner. But if 
this is not done, the bone may he 
loosened slightly with a knife and the 
mixture forced into the cut for n few 
Inches, Lay the hams with the fleshy 
side up and rub them over with this 
mixture every day for JO days or 2 
weeks, after which smoke Ilium with 
hickory chips or corncobs, 

Or for a wet-salting process, mix 
1 pound of common salt, 1 pound of 
bay salt, 3 ounces of saltpeter, and £ 
pound of brown sugar. Dissolve the 
saltpeter in a lit lie boiling water, 
using no more than is necessary to 
dissolve it. Mix the other Ingredients 
and rub the whole thoroughly into 
Ihe fleshy side of the ham* Flacc 
them in a firkin or other tight recep- 
tacle and add for each ham 2 table- 
spoonfuls of pure vinegar* Each day 
turn the hams, and rub the brine into 
them thoroughly for ft week Or 10 

days. Then let stand 3 or 4 days in 
the pickle, basting them occasionally 
with a large wooden spoon. 

Or for each ham of Jl •> or IS pounds 1 
weigh I, mix 2 tablespoon fills of salt- 
peter, and 4 ounces of brown sugar 
and rub it thoroughly into the llesliy 
side* After which cover the ilesliy 
side with a layer of fine salt \ inch 
thick, a i id lay the bains down In the 
tubs for 4 or A weeks. 

Or mix I pm rid of bay salt, £ 
pound of saltpeter, j pound of com- 
mon salt, and } pound of brown 
sugar. Heat to dryness, and rub 
well into Ike lies by side of the ham* 
Lay it in a tub, barrel, or firkin, 
the rind side down. Cover the flesEiy 
ports with a layer of l tils mixture 
and each day turn the hams, and 
rub (he brine into them for a week 
or If? days. Afterwards let stand for 
a month basting I tie pi elite over them 
daily w5IFl a large wooden spoon. 
Hang up l.o dry for £ or 3 days and 
smoke. 

Or protect against insects, and 
store williout smoking* A sin nil ham 
will icq u ire about £ weeks, nnd a 
large one 3 to 1 weeks to cure by the 
above met bod, A tongue will require 
about J3 days* They may then be 
used at once without drying, or may 
be dried and smoked. 

Or if l tie weather Is hot, and the 
hams show signs of rusting, make 
n pickle of com moil salt and water 
strong enough to float an egg, and 
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pour it over them. 

Or to pickle pork hanis, first rub 
them willi u mixture of 1 pound of 
pure salt and 1 ounce of saltpeter. 
Sprinkle with same and let them 
drain on sluts for -lb hours. Hub into 
each ham a mixture of J tcaspoonful 
of saltpeter, | teaspoon fill of brown 
Eugari and 1 salt spoon of Cayenne 
pepper. Seaid a suitable tub or bar- 
ret, Cover the bottom with a layer 
of pure salt, Rack the bams in this, 
rind side down, sprinkling salt freely 
aver the fleshy side of each, and let 
stand For a week. Prepare a piek- 
LL ii|X liquid by dissolving in fi gallons 
of soft water 10 pounds of salt,, V 
pounds of brown sugar, 4 ounces 
of saltpeter, and 2 ounces of Soda, 
Bring to a boil with very gentle beat, 
skimming constancy. Set aside until 
cool, and pour into the cask through 
a cheese-cloth strainer. The hams 
should remain in this pickle from d 
weeks to ft months, according to their 
size. 

Or fur 100 pounds of meat, dissolve 
in 4 gallons of soft water, ft pounds 
of course fme sail, 1 ounce of baking 
soda, 9 ounces of saltpeter, and 3 
pounds of brown sugar. Prepare in 
all respects as above. 

Or for 3 0(J pounds of meat, dissolve 
in 4 gallons of soft water T pounds 
of coarse fine salt, -£ pounds of 
brown sugar, 9 ounces of saltpeter, 
and 9 ounces of soda. Immerse the 
I mins and pickle for 3 or ft months, 
according to their size. 

Or rub the bams with a mixture of 
3 pound of salt, 1 ounce o( saltpeter, 
and let drain 3 or 4 days. Immerse 
in brine Strong enough to dual .an 
egg, ami for each | barrel or TOO 
pounds of meal, wld 9 quarts of mo- 
lasses, 4 ounces of saltpeter, 9 ounces 
of baking soda, and pickle fi to ft 
weeks. 

Smoking Fork Hams. — Remove the 
hams from the pickling liquid and 
hang them up to drain and dry. 
When they have drained sufficiently, 
wipe them cu-rC fully with a Sponge or 
clean clot it, and rub thoroughly into 
the fleshy side a mixture of equal 
parts of Cayenne mid black pepper* 
especially about the bone and hock. 
Tins wjjll prevent flies lighting upon 
them. Now sew up each bnm In h 
bag of cheese cloth or scrim to pro- 
tect it from soot, and bang up in the 
Smoke house under a barrel or any 
suitable receptacle and smoke— the 


longer the better. Chips or sawdust 
from hickory or beech wood or corn- 
cobs are the most suitable fuel with 
which to smoke hams. After being 
lighted il icy must he kept smoldering 
by sprinkling them lightly with water 



whenever they commence to Iilurf. 
Ami the process may he continued 
for ft or 10 hour£ or for Several weeks, 
according to convenience or the qual- 
ity desired. L Sonae persons who burn 
wood exclusively as fuel, smoke hams 
by sewing them up hi a coarse doth 
and hanging them up hi the chimney, 
but this method is not suitable if 
coal is used as fuel in any part of 
tlu house. When lu ms are smoked 
properly the pyroligneous acid of the 
smoke permeates the meat. It also 
dries slowly at the same time. Quick 
smoking merely coats the outside of 
the hum, but does not penetrate Its 
fiber. 

Or an imitation of smoking may 
be had by immersing the ham in di- 
luted pyroligneous acid for 9 or ft 
hours, or giving It 3 or ft coatings 
with a brush. But I his method lends 
to harden and toughen the meat and 
is therefore not to he recommended 
for domestic use. 

To Store Smoked Ham, — After re- 
moving hfiTitS from the ScUoke house, 
they may be rinsed in cold water* or 
better still, immersed for 9 or ft min- 
utes in boiling water, the effect of 
which is to cover them with a coating 
of grease and also lu kill any germs 
or eggs of insects that may be pres- 


ent. Next, coat them with flour paste 
prepared by rubbing up 2 teaspoon- 
fills of flour in a little cold water, 
bringing to a boil, and stirring in l 
teaspoon fid or more of Cayenne pep- 
per, Cover 11 io hams thickly with 
this paste by means of a soft brush, 
and hang them iq) in the direct sun- 
light until the paste dries. When 
dry, sew them up in coarse cloth, and 
give the cloth a coating of shellac or 
other varnish. 

Or suspend them in a loose bag 
surrounded by finely chopped straw 
to the thickness of 2 or 3 inches. 

Cr place them in ordinary paper 
flour &FH'ks, Tic tightly to exclude 
the air and insects and hang up in a 
cook dark, well- ventilated place. 

Or wrap each ham in ordinary 
brown bu teller’s wrapping paper, seal 
with paste containing Cayenne pep- 
per, and tie with twine. Pack in 
packing cases or barrels in. finely 
chopped straw, A coating of pyro- 
ligneous acid, if carefully applied, so 
as to cover the entire surface and 
penetrate all crevices, will effectually 
prevent con tan dilation of insects. 

Caring Bacon, — The process of 
curing bacon is similar tn dry-smok- 
ing pork hams. Rub the flitches of 
bacon with I ounce of common salt, 
I ounce of saltpeter,, and 1 ounce of 
brown sugar. Lay them on slats or 
slanting boards to drain for 4B hours, 
turning frequently- Next ley' the 
flitches m a deep dripping pan, and 
cover with the same mixture. Turn 
and rub the pickle into them 2 or ft 
times a day for a week or 10 days. 

Let stand in the pickle for about 9 
weeks in all, hasting them frequently 
with a large wooden spoon. Remove 
floiI smoke as for kurus. . Place in 
paper flour sacks and tie lightly to 
exclude the air and preserve from 
insects. 

U A XING AND KEEPING BAGGAGE 

Sausage, — Fresh pork, beef, and 
other moats may he preserved in the 
same manner as sausage meat by 
seasoning them highly with spices 
and packing them in air-tight cases, 
nr in earthenware or -other tight re- 
ceptacles, find running e>vrr them a 
layer of sue) ted lard or tallow to ex- 
clude the air. 

Intestine Cases for Sausage,— 
Remove from (he jug’s intestines 
the loose fat arid outer membranes. 
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Turn them inside out and cleanse 
them thoroughly in borax water. 
Bleach by letting them soak for 24* 
hours or more in water containing I 
ounce of chloride of lime to the gal- 
lon* Rinse thoroughly In clear soft 
water find scrape or tear off a part 
of the inner lining until they are as 
thin as may be without tearing or 
puncturing them. Finally, wash them 
thoroughly several times in warm 
water. 

Seasoning for Sausage, — Salt, pep- 
per, and sage, according to taste, 
are ordinarily used for seasoning 
sausage. Summer savory is also fre- 
quently used, and other spices, fls all- 
spice, cloves, ginger, etc., are some- 
time!? recommended. But, as a rule, 
salt, pepper, and sage arc sufficient, 
and will he preferred by most per- 
sons. The proportion of seasoning 
recommended varies and it is a good 
plan in mixing sausage meat, to fry 
a little of the meat after seasoning 
and add more of the ground meat or 
seasoning, as desired, tin til the flavor 
is satisfactory. The following are all 
tested recipes, and by comparison, a 
selection may be made according to 
whether it is desired to have the sau- 
sage highly seasoned or not: 

For 10 pounds of ground sausage 
Incut, use 4 ounces of Salt, i ounce of 
pepper, and 3 ounce of sage. 

Or for the same quantity, 5 table- 
spoon fills of fiftge, 4 tablespoon fills of 
salt, and 2 tablespoon fuls of pepper. 

Or for each pound of meal, I heap- 
ing teaspoon ful of salt, I of pepper, 
and 1 of sage, with the addition lo 
each $ pounds of meat, If desired, I 
teaspoon fid each of allspice, ginger, 
ni id summer savory. 

Or for over $$ pounds of meat, 13 
ounces of salt, 9 ounces of sage, and 
3 ounces of pepper. 

Or for Id pounds of meat, 4 ounces 
of salt:, 1 ounce of sage, and 1 ounce 
of pepper, 

Grinding Sausage Meat. — The 
trimmings of the hog's carcass are 
ordinarily ground into sausage meat, 
(be proportion of fat and lean being 
varied according to taste. Same pre- 
fer £ fat meat to 3 hunt. Others ± 
fat to F lean* 

To Prepare Sausage.— To prepare 
good sausage, it is desirable to have 
u, sausage grinder or suitable meat 
cutter, a I (hough the sausage meal can 
be chopped in n wooden tray with a 
chopping knife or on a block by 
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means of a heavy knife or cleaver. It 
will be found easier bs mixing the 
nptces thoroughly into Hie meat lo 
dry and pulverize them as Finely as 
possible, cut the meat into rather 
small pieces and sprinkle the spices 
Over it before it is ground. It will 
thus become thoroughly incorporated 
with the meat in grinding. The sau- 
sage grinder in ordinarily fitted with 
a device for Filling the cases. If link 
sausage is lo be made, care must be 
taken not to fill the sausage cases too 
full, but to pinch and twist them at 
intervals to make them link properly. 

Or sausages nuiy be packed in 
cases of muslin or other clean white 
good a about 3 A or 3 inches thick, 
forced in by means of a clean round 
slick of hard wood., laid down in jars, 
and covered with brine or melted bird. 

Or the clotli cases may be dipped 
in melted lard and hung up to dry* 
care being taken that they have a uni- 
fn rtn coating of lard to exclude the 
nil 1 . 

Or the sausage meat in ay bo laid, 
down in earthenware pans 4 or 5 
inches deep, and a coat of melted 
lard i to i Inch deep poured over 
(hem to exclude the air. As long as 
the coating of lard is not broken, die 
sausage meat will keep inde finitely. 
Or If the dish is not too large, it will 
usually keep after being opened un- 
til required for family use. Or after 
E-ltccs have been removed for use, the 
open end can be covered with a coat- 
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ing of melted bird until more jS 
needed. 

Or large earthenware jars may bo 
used for this purpose, although, in 
most cases, they are not ax convenient. 

To Rnpruve Sausage Meat— The 
addition of about ^ by weight of 
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ground beef to pork sausage, is pre- 
ferred by many, as It makes the sau- 
sage less greasy and firmer in tex- 
ture. 

Or for immediate use, powdered 
bread Crumbs at I be same rata may 
be added for this purpose. Rut this 
should not be used if the sausage 
meat Is to be laid down for a long 
time as it will not keep so well. 

Uolognft Sausage. ■ — ■ The so-called 
bologna sausage is a mixture of up- 
proximo tel y equal parts of pork and 
beef or other meats highly seasoned 
and packed in large cases* 3 to G 
inches i]i diameter, obtained from the 

Intestines of beeves. The following 
mixtures arc recommended: 

Grind up together in a sausage ma- 
chine or meat Cutter 4 pounds of beef 
mid 3 pounds of pork free from fat 
or gristle, to which add G pounds of 
fresh fnt pork cut in thin strips and 
chopped on a block by means of a 
heavy knife or cleaver into pieces 
about i of an inch square or less. 
Season tins quantity with 3 ounces of 
salt, s ounce of .^altpcler, 8 ounces of 
co (Tec sugar, and J ounce of bruised 
pimento. To exclude flic air, the 
cases must be packed with as much 
presume tts they will stand without 
bursting, and Ibis may be done by 
tying them flI the bottom and press- 
ing Sn the meat with a round block 
of wood or pcsltc, nearly but not 
quite large enough to dll Ihe inside 
of the case. If the meat is not 
packed tightly enough, the sausage 
will not keep. 

Rub the outside Of Ibc cases until 
salt butler. Tic them tightly nt both 
cuds and hang up lo dry for 3 weeks, 
then smoke as for hams or bacon. 

Or cut into small pieces an inch or 
two square 3 pounds of pork, 1 £ 
pounds of Siccf free from fat or 
gristle, null 1 pound of clean fresh 
beef sn et. Sprinkle with ft mixture 
of spices consisting of 3 ounces of 
wait, R tablespoon fuls of black pep- 
per, £ tea spoonfuls of Cayenne, 1 tea- 
spoonful each of cloves and allspice, 
and a small onion chopped fine. If 
the meat cutter is coarse* run through 

a second time and pack tightly In 
cases 4 or i inches in diameter. Knot 
both ends and cover with strong 
brine for a week or 3 0 days. Change 
the brine and let stand another week* 
After which dry and smoke them as 
for hams or bacon. Rub the cases 
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with butter and store Ilium 1st a root 
djirk place, 

Bliied Sausage, — ■ Cut m. small 
fleets frjUEti parts of fat pork, lean 
j?ork, lean veal, and beef suet* Jb^i* 
eocli G iraunds of meat add the rind 
Of a lemon grated, a small nut mag: 
grated, t ounce of powdered sage, 2 
teaspoutif ills of butter, 4 teaspoon! uls 
of fiult, c l]l(! 1 toftspoonfol of summer 
savory. Pack in eases or lay down 
hi jars and cover with lard. 

Beef Sausage, — In summer, when 
fresh pork is not obtainable, raw beef 
limy be ground up with beef sot:!, in 
the proportion of about 3 part of 
GUet* 2 purls of lean beef, and the 
whole seasoned with I teuSpoonful 
each of pepper, salt, sage, and sum- 
mer savory ground through I he meat 
cutler or sausage grinder, and made 
into cakes to he fried, or laid down 
in earthenware pans under a coaling 
of lard until required for use, 

lieidert Tripe.' — Empty the paunch 
by turning it wrong; side out , taking 
care not 1u let any of the contents 
get on the outside. Rinse with on 1 l 
water. Tie or sew up the openings 
tightly with strong curd so that the 
Juzjo water cannot get inside, and im- 
merse it ill a tub of cold fresh slaked 
lime about as thick as whitewash. 
Let it stand 15 or 20 minutes, or until 
the dark outside skin is loosened 
and' can he readily pulled off. Pass 
through 3 or 4 rinsing waters. Tack 
up on a board and with a. dull knife 
scrape off the dark surface unlit It 
leaks clean and has no offensive odor. 
Soak for half an hour in hot water, 
lEjcn scrape with a dull knife and re- 
peat until perfectly while and clean. 
Immerse in strong brine and let 
Stand 3 Or 4 days. Changing the 
water each day. Cut into pieces a 
foot long and G inches wide, and im- 
merse in buttermilk for 3 or t days 
to whiten. Rinse and lay down irj a 
suitable cask. Cover with pure white 
wine or cider vinegar, or spiced pic- 
kling liquid os preferred. 

MLE&EEVATIOH OF COOKED MEAT 

In addition to the preservation of 
f refill meat in various ways, cooked 
or partially cooked meats may he 
preserved for considerable periods of 
tiii it by canning or taking other 
means lo exclude the air. Meats to 
be canned are first cut .into suit- 
able pieces, boiled until tender and 
packed in {jlass jury surrounded by 


boiling water. The meat jelly, or 
“ aspic," in which they have been 
cooked, is then seasoned to taste anti 
poured over them, hoi ling liOt, until 
the jar is Ailed to the brim, anil they 
are then sealed while hot. The addi- 
tion of Hie aspic, which is, of course, 
smelled when the cans arc scaled, but 
which solidifies on cooling, not only 
assists In preserving the meat, but 
also improves its Davor. 

Or suitable tin cans may be used. 
The cans, surrounded with hot water, 
are packed with the conked meat, and 
the meat jelly poured over l hem. 
The cover is then soldered in place, 
a small hole is punctured in El and 
l lie water surrounding the can is 
boiled until steam escapes from 3 he 
aperture* The opening is then closed 
with sol tier* The condensation of 
the steam inside l lie can on cool- 
ing produces a vacuum by which l tie 
sides of the cun five made slightly 
concave. And if at any time Hits 
concavity disappears, or tlw sides of 
the can swell so ns to become convex, 
it is a sure indication that the con- 
tents were nut properly preserved and 
have become putrid. 

Or to preserve pork chops or sliced 
ham fur summer frying, pickle fresh 

pork about 10 days or 2 weeks and 
fry It until about half clone. 

Or remove the bams from Use brine 
in April, slice, trim, and fry them 
until half done. Pack the Chops or 
hams separately in .solid layers in 
stone jars. Let lEicm cool, and when 
entirely cold, poor over them their 
own fat with Lie addition of a btlle 
melted lard, so as to cover the sur- 
face with a layer ^ inch or more 
thick. Place over the tup of the jar 
a layer of cotton hatting. Put on the 
lid tightly mid store in a cool place 
until required for use. After taking 
ouL a portion of the meat for use, re- 
melt the lard and pour tiack over the 
meat to exclude the air. Lamb nr 
veal chops, beefsteak dr sausage meat 
may he laid down in the Same Insa- 
ne r. 

Preserving Cooked Sa image. --Pack 

sausage in cascsi ur shush ge meat, 

into a smalt crock or bean pot about 
3 full. Place in a baking oven and 
bake about fifteen minutes for each 
pound of sausage, i.e., for 6 founds 
of sausage bake an hour and a half. 
Remove from the oven acid set aside 
to cool. When cold, fdl the crock 
with melted lard* Throw over Use lop 


a layer of cotton batting, put on the 
lid, and store in a dark, cool place 
Until required for use. 

Or fried sausage ears tic laid down 
En the same manner and covered with 
its own grease. 

Or for cocked bologna sausage, 
grind together 2 pounds each-of pork, 
bacon, beef* and veal free from fat or 
gristle, and 2 pounds of beef suet. 
First cut in small pieces and sprinkle 
over it before grinding 4 ounces of 
tall, 6 tablespoon fuls of black pep- 
per, 1 tahlespoonful of Cayenne, and 
pack tightly into beef eases t or 5 
inches In diameter* Form links about 
32 or 15 inches in length, tying at 
both etuis. Prick the skins «ud boil 
for about an ho nr. Hang \ip to dry 
for 2 or 3 days and afterwards smoke 
with hickory wood or corncobs. 

Or grind 'up together with suitable 
Seasoning equal qua n tit its of ham. 
veal, or pork; or \ pork and 3 beef. 
Cook and smoke as above. 

Potted Beef. — Cut 3 pounds of lean 
beef into pieces weighing about \ of 
a pound each arid sprinkle over them 
u mixture of l pound of tubte salt 
and ^ ounce of powdered saltpeter. 
Let the Eteef lie in this pickle 2 or 3 
days, turning the pieces occasionally. 
Remove the meat from the pickle, 
place it. in a stone jar, or pan cov- 
ered, 3f convenient, with a little beef 
gravy or just enough cold water to 
prevent burning. Put am earthen- 
ware plate over it and hake in a 
slow oven for about 4 hours, or un- 
til the meat ia very tender and falls 
si way from the bones. Remove the 
meat from the. gravy. Shred or chop 
it fine, moisten it with the gravy 
and pound tf in a marble mortar or 
otherwise with a litllc fresh butter to 
a very firm paste. Season to taste 
with pepper i allspice, nutmeg, mac^ 
or cloves. Or add, if desired, Cay- 
enne, Tabasco, Curry powder, ur an- 
chovies, mustard, or nlber condiment, 
according to taste* Tress tightly in 
small crocks or jars. Or in fruit jars. 
When cold, pour over the tops of the 
jars melted lard or butter to a thick- 
ness of J inch, nnd cover with a layer 
of cotton batting lied tightly on any 
cover that will exclude the air. 

Pressed B«ef- — Or select about -5 
pounds of cheap beef that would 
otherwise he bK> tough to cook, in- 
eluding about l of a pound of beef 
fat. Cover with a mixture of 5 pound 
of salt and g ounce of saltpeter and 
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Jet stand for n couple of days turn- 
ing it now and tticiip and rubbing 
Li use into it. Ritssc in clear water 
and boll until it falls from the bones, 
taking care I bat when boiled down, 
the gravy will be as thick, as possible. 
Remove (tie beef from the gravy with 
a skimmer and chop fi n c* Allow the 
gravy, to cool. Tuke off the cake of 
fat, and dissolve ^ ounce of gelatin 
in tiie gravy with gentle I teal. Spice 
to taste* Slir in the chopped meat. 
Pack in jars under a Weight and pour 
melted lard or butter over the top to 
the (leplh of £ inch or more. If care- 
fully preserved from the air, this will 
keep for a considerable time at ordi- 
nary tempera lures, and may be sliced 
and eaten cold without further cook- 
ing. 

TEtlHG OUT ARD STORDTG LARD 

Lard, — The leaf fat which adheres 
to the ribs and belly of the- bog malic 
the so-called “leaf lard,’’ which is of 
the be lit quality. Hence it is a good 
pints to try out The leaves separately. 
Hut any part of the hug fat not used 
for other purposes may be tried out 
to make an ordinary quality of lard. 
A set kettle, or other large kelllc* 
held over a camp lire by means of 
a tripod out of doors oil a clear, 
calm day, is I he best utensil for (his 
purpose. Cut the fat into small 
pi cries I or ;2 inches square* and add 
1 ounce of soda for each 35 pounds 
pf meat. Stir frequently ns soon as 

the fat metis and ttse scraps begin to 
brown. Melt with very gentle heat, 
talcing care nut to allow the fat to 
Smoke Or burn, Toward l Lie last, the 
lard must be stirred constantly to 
prevent burning* The 3 aril will be 
done when the steam ceases to rise* 
When the scraps arc brown and 
shriveled, throw In a little: salt lo set- 
tle the sediment* and strain through 
ft cheese-cloth strainer lido tubs or 
jars. Ti c over the tops a layer of cot- 
ton batting to exclude the air, I, aril 
will keep better in small jars than 
in largo ones. Good lard should he 
while and solid without any offensive 
odor. Store Jn a cool, dry place. 
The lard from l be intestines will not 

keep as well n,s leaf lard, hence 
should be rendered sc para Inly. It 

wilt keep belter if soaked for 3 or i 
days in strong brine changed cacti 
day. 

Bleaching Laid.- — The addition of 


about 1 pint of boiled white lye from 
hickory ashes, strained through cheese 
clod i into 1 lie fnl before bailing* lends 
h> bleach it. 

Adulteration of Laid with Water. 
—The addition of 3 !o A per cent 
milk of Hu iCi allows about 25 per cent 
of water to be mixed with Eard while 
cooling* thus greatly increasing Els 
weight and volume. The presence of 
water may bo perceived by ibe sput- 
tering made in me Ring the lard. 
Also, (Fie water will collect in (lie bot- 
tom of l he vessel and die lard will 
float on its surface. Tins test will 
often show that the purchaser is pay- 
ing for Ft considerable percentage of 
water ins lead Of lard. 

Cod Fat. — The suet taken from *t be 
beef flank is called cud fat. It makes 
a much softer and better, fat than 
the common suet. Obtain the best 
look i Jig pieces of cod fat from the 
butcher, free them from veins or 
spots and icnil t willi very gentle heat. 
Four the melted suet into clear cold 
water, iced water, if convenient, lo 
harden. Pour off l be water, remove 
all dampness wilb a clean dry cloth. 
Wrap up the lot ki waxed paper and 
store in a cool, dry place. 

Cottolenc. — This substitute for 
lard or suet consists of (1 parts cot- 
ton oil, 'i purls ukoslcarinc* Melt to- 
gather with very gentle beat and run 
through a idler in jars. This is pre- 
ferred by many to animal fat, bei “fi 
purer as well as cheaper* 

FRESEJmiltb TJESTIHG, AITD PACE* 
IfTG EQGS 

Preservation of Eggs. — Mure bang* 
eggs are bud during the months of 
March, April, May* and June than 
during the other 8 mouths of the 
ye Hr. lienee the bulk of the con- 
gumption of eggs during the fall and 
winter months is of eggs that arc not 
fresh laid. 'Jt'he Commercial method 
of preserving eggs Is by means of 
cold storage in vaults kept at a, tem- 
perature of 4t)- fr F. or less. Eggs ore 
collected all over the United Statcjf 
and stored in the largest cities, 
whence l hey are did rib tiled at whole- 
sale and often times sold Ui the wt ti- 
ter mouths to farmers and others 
wlio keep hens, hut who are not, at 
lliat season, getting enough eggs for 
their own consumption* The whole- 
sale market recognizes seventeen 
grades of eggs according to their si^e, 


weight* and freshness ajid the locali- 
ties front which they cojuc. I Jut the 
ordinary buyer of eggs ig unable to 
distinguish among I hem, and often 
gets a very much cheaper gnt.de of 
cold-storage egg than site pays for. 
Jlcsicc ois all grounds, it is much 
better and cheaper for those who 
keep chickens to preserve,' In Hie sea- 
son when eggs are plentiful, all that 
arc not required for immediate use* 
If care is taken, eggs if perfectly 
fresh whsm preserved will be nearly, 
if not quite equal to new. Rut at 
all events, home-stored eggs, if prop- 
erly preserved, wilt be superior to 
cold-storage ones, which are often far 
from fresh when gathered and placed 
in storage. , 

Testing Eggs.— Eggshells are por- 
ous or perforated right through by 
minute holes for the admission of air 
needed by the deck for brea tiling. 
Hence in time a part of the liquid 
contents of l he egg evaporates. The 
white and yolk shrijik and the result- 
ing emptied space is filled with air. 
This space is normally at the broad 
end* And Oils is the reason why, in 



HH Ijwk Through them trt the Liftht-'* 


Slurbig eggs, the point should always 
bn downward. To lest eggs take iv 
candle or electric light or lamp in an 
Otherwise dark room and fit it with A 
candling chimney, which may be ob- 
tained fR any poultry store or may 
be readily made from a piece of card- 
board. This is merely a cylinder of 
cardboard hirgc enough to surround 
the candle or the lamp chimney, and 
having n tube inserted at right angles 
somewhat smaller in diameter than 
an ordinary egg* and about the level 
of the flume. Through this the egg 
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cun foe observed against the light* 

To test eggs, hold each one up 
against I tie open E tig of this cylinder, 
broad end upward, and look through 
them &l the light. If the contents do 
not fill the shell, the egg is not per- 
fectly fresh, and the larger She air 
space the old cr is the egg. The yolk 
should he perfectly clear and round 
Iti out Erne. If, besides the air space, 
there ij a dark hsixe or cloud in I he 
egg, it Jins become spoiled. Jf the 
cloud co] i tains a black spot, the egg 
is hud. All storage eggs si tow some 
shrinkage, find eggs shipped by 
freight from distant points to a 
wholesale market, will shrink on the 
way even if not afterwards preserved 
in cold Murage* 

Methods of Preserving Eggs. — The 
object to be secured in preserving 
eggs is to prove [it the evaporation of 
dieir CQnlCTutSj and thus prevent the 
air coining in to fill l he space. This 
may be accomplished by any method 
of filling the pores of the &hclJ at? ns 
to effectua » y prevent ilic passage of 
air. Among the substances recom- 
mended for this purpose are mucilage 

made of gum arable or gum traga- 
CftutJi dissolved in water; albumen* or 
the white of egg; collodion, linseed 
oil, paraffin; shellac, or other varnish; 
saltpeter* lard* sugar sirup; finely 
powdered gypsum, or plaster of Paris* 
dry salt, and various solutions, as 
lime* soda, saltpeter, salt, etc,, lev 
water. 

As the object of nil those methods 
is tiie same, it becomes merely a ques- 
tion of selecting whatever substance 
is most readily obtainable and what- 
ever method is most convenient under 
the circumstances, lienee lo preserve 
CggS, dissolve with gentle heat I 
ounce of gum arable Or gum traga- 
cautli in ! pint of water, and if too 
thick, thin with boiling water to the 
consistency of common mucilage. Re- 
move the mucilage from the fire* &I- 
low it to cool and apply it with a soft 
brush. Have at hand large sheets of 
blotting paper or a bed of dry sand 
on which to rest the eggs while the 
itmciEftge is drying. If laid on wood 
or any other hard substance* the 
mucilage will cause them to slick and 
they Cannot he removed without chip, 
ping the shell. After laying down 
the eggs take care to cover the fin- 
ger marks where the egg was held. 
When dry, pack, with the small ends 
down, in p&iJs, tubs, or cases in dry 


bran, meal, or Hour. Do not use salt 
with gum arable or tragacanlh as, 
by attracting moisture, it may cause 
them to dissolve. If a I El tic of the 
blotting paper or sand adheres to the 
egg it will do no harm* When the 
eggs are required for use, the muci- 
lage can be removed with' eoltl water, 
taking any foreign substances with it* 

Or beat up the white of an egg 
with a saltspnonful of salt, and apply 
in the some manner* 

Or apply shellac or copal varnish. 

Or apply by l he same method a 
Ibick coating of collodion dissolved 
in alcohol, or a coaling of paraffin or 
of linseed oil* 

Or place in the palm of the baud a 
little fialL butter or pure salted lard, 
and turn the egg about until every 
portion of Ihe surface has beet] cov- 
ered with the grease* Thus a small 
amount of lard or butler will cover 
a large number of eggs, Pack with 
the small ends down in bran or other 
substance as described above* 

Or pack eggs* greased with sal Led 
lard or butter, between layers of 
common salt, Take care to store in 
a perfectly dry, well-ventilated place 
where the egp;s will nut freeze, Eggs 
thus si o rod can be preserved for sev- 
eral months. 

Or for home use, dip Hie egg for 
10 or 20 seconds into boiling water* 
This forms a thin coating of albumen 
inside of the shell that partially doses 
tltc pores, Remove from the boiling 
water mid dip into a Linn sugar 
sirup made by dissolving 5 pounds 
of brown sugar in a gallon of water, 
and set aside lo dry. Small quanti- 
ties of eggs eriny be dipped in these 
liquids by means of a colander or 
suspended it] a wire nr wicker basket. 
But take care lo shake them slightly 
so that every part of the shell will be 
exposed In the solutions, When dry, 
pack as above. 

Or lo preserve eggs for a longer 
period of time, tii ry may be immersed 
in a solution of lime with other sub- 
stances, Iti water. The celebrated 
English patent of Jayne consisted lti 
slaking fresh atone lime in a wooden 
lull or barrel with just enough water 
to dissolve it, and afterwards thin- 
ning with cold water lo a point !hat 
wilt just float a fresh egg. Then, for 

cacti bushel []f tii ue, S-t Lr ill 2 pounds 
of salt and -1 pound of cream of tar- 
tar. Immerse the eggs and keep them 
below the surface by means of a 


floating cover of wood weighted just 
■enough to rest upon tlte eggs without 
crushing tlitm. 

Or for a email quantity of eggs* the 
Same recijje would require about 1 
ounce of salt, i ounce of cream of 
Urlnr, and J quart of lime* 

Or a standard American, recipe 
consists in packing the; eggs with the 
small ends down, in a crock or firkin, 
and covering them with a, cold solu- 
tion of 1 pound of lime, 2 ounces of 
salt, and -A ounce of saltpeter, dis- 
solved by stirring in boiling water 
and allowed lo stand overnight be- 
fore using. 

Or to 3 gallons of water, add I 
pint [)f f refill staked luuC* ^ Dint of 
common salt, nml 2 ounces of salt- 
pcler* 

Or a more elaborate recipe calls 
for 4- pounds of fresh Slone lime lo 
be slaked in 12 gallons of water* Stir 
in 2 pounds of salt and let stand for 
EH hours. Decani (tie pure lime water 
without disturbing the sediment. Dis- 
solve separately in one gallon of 
boiling water £& ounces of soda* 2J 
ounces of cream of tartar, ££■ ounces 
of saltpeter, ounces of borax, find 
1 ounce of alum. Mix this solution 
with Id gallons of the pure lime wa- 
ter, Pack the eggs, point down,' In 
suitable tubs or casks, and Cover with 
tills liquid. They must be kepi be- 
low the surface by means of a doth 
or wooden cover" and suitable weights. 
This quantity is sufficient for about 

dozen eggs. The same proportions 
'may be observed for smaller quan- 
tities. 

Or pack l he eggs in stone crocks, 
points down, und pour over thorn 
molted lard as cool us it will blow, or 
just before it sets, and allow it to 
harden about them. 

Packing Eggs. — To pack eggs for 
transportation* layers of newspaper 
or any soft, cheap paper that may 
available will be found safer than 
oats or bran. Crumple a number of 
newspapers, and lay them in lEw hot- 
loin of the box or basket, ami bring 
them up well around l lie sides* Pack 

I he eggs close together so that they 
cannot roll against each other, lay 
over them 2 or 3 thicknesses of paper* 
on this another layer of eggs, and w 
on. Throw over the lop 2 nr 3 thick- 
nesses of coarse burlap and fasten it 
around the outside of the package 
with cord. Eggs packed in this way 
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hi n clot 3 itr-S bucket may be driven 
in a iv 'ego 1 1 over the roughest roads 
without breaking. 

Or to j J.ick for market, obtain rn 
ease, manufactured for this pur- 
pose, which will serve or: a model for 
making coses aS. home. Or they can 
be made at trifling expense by the 
local carpenter* It will be found Unit 
the cost of these cases will be more 
thou repaid In convenience and in 
p re veil li n g bren I: a gc* 

Pickling- E&£3 .-“Prepare a spiced 
pickling liquid the same as for spiced 
cucumber or other pickles. 

Or boil hi a cheese-cloth hag for 
15 or SO minutes in 1 quart of white 
wine or pure elder vinegar, 1 ounce 
of raw ginger. I ounce of allspice, 2 
blades of in ace, I ounce of pepper, 1 
ounce of suit* 3 nr 4 cloves of garlic* 
and 1 ounce of mustard seed, boil 
for this quantity of pickle, a dozen 
eggs for 1 0 minutes* Place to cool 
in a pan of Co Ed, venlcr- Item eve the 
shells, pack them In a crock, and 
when perfectly cold, pour the pic- 
kling liquid over them. Lay over the 
lop a folded cloth to keep the eggs 
tinder Hit pickling liquid, mid tic 
over the top of the jar a thickness of 
cotton balling. They will ho ready 
t Clause in about V weeks. 

'Dried Eggs. — Break nuy quantity 
of eggs in a suitable receptacle, ami 
beat them well with mi egg beater. 
Spread out in a thin layer on n clean 
earthenware platter, and let them dry 
into a jwslc. Pack closely in gloss 
jars and seal. 

Or pour the beaten eggs into glass 
jars and set the jnr in a pnn of hot 
water at about a temperature -of 15&* 
F. unlit the moisture is evaporated 
and the egg becomes hard. Sail un- 
til required for use. They can then 
be dissolved wilti about 3 times their 
own bulk of cold water* and Wtc:’. 
Up togctheri when they wn* tit found 
to have retained much of lh-ir 3,igi" 
flat j flavor, 

5TQ RITTQ A2TJ0 rEEfl EBVina VEftF^ 
TAJJLT3, PBUIT, K T Jr9, ATiU EE ABB 

Conditions that cause vegetables b> 
decay are moisture and heat, or fre- 
quent and extreme changes of tem- 
perature, as nHcrnale freezing and 
thawing. These conditions are also 
favorable to the attacks of i u Sects- 
Cold storage tn a dry vault, with a 
temperature nenr Or below the freez- 
ing point, Is, of course* the best 


method. Collperatlve cold storage 
plants, best li large and small, I he bene- 
fits of which may be shared by a 
group of neighbors or an entire com- 
munity, are likely in time to come to 
be very numerous. Rut if cold stor- 
age is nut of the question, a cool, dry 
place, where the temperature is iikeiy 
to be ns even as possible, should be 
sought for most vegetables. 

Vegetable Pits, — -To preserve root 
Crops— as beets, turnips, and par- 
ci lips, also cabbages— dig a trench on 
the north side of a snndy slope or 
ridge where the drainage is as per- 
fect as possible^ so tEifd after a stoun 
no water will stand in the trcneli. 
Dig a trend l two or three feet deep 
about the same in width, ami any 
desired length. Pack the vegetables 
carefully hi tins* Pile them up in a 
pyramid like Ihe ridge of Hie roof of 
a house. Cover wjlh a Dyer about :i 
fool thick of meadow hay or straw 
nod throw enough earth lightly over 
the straw to keep it in place. After 
the first frosts in the fail cover wilb 
a layer of earth A nr G inches thick, 
and hi Ibc laUcr part of November 
or about the Is 4- of December, cover 
solidly with earth Eo the depth of a 
foot or more. Remove liie vegetables 
from one end as required for use and 
cover the opening with hay or straw 
and keep it in place with boards, or 
shovel Snow over it. 

Ventilate these pits by means of 
6-inch tile drains or square hexes of 

fi-inch boards nailed together, Insert 
these ventilators at intervals of £$ nr 
50 feet In large pits and plug the 
ope rung with louse straw to keep out 
the frost. Otherwise there is danger 
of decay from moisture hi the event: 
of mi early thaw. 

Or pull root crops, as turnips, 
beets, and the like on a hot* dry day 
and let Ificrn lie in the *nn> nnt'l alt 
dirt can bo shaken from the ivutsu 
Twkt off lijr. tops, leaving the lap 
root on. Pack them in clean, dry 
iinrrels or bias and fill wilb fine dry 
sand or road dust, $1 taking it down 
around them imfii tkc box or barrel 
IS full. Ryot Crops Should nut bfi 
packed on the Moors of Cellars. os 
doTup tress is iikeiy to cause them tra 
decay and furnish breeding places 
for bacteria that cause filth diseases 

To Keep Celery, — In the latter part 
of October dig a trench IF* laches deep 
find 15 to 15 inches wide ori a dry* 
well-drained ridge* Loosen the earth 


about the roots of the celery and 
draw out the stalks without slinking 
off the soil that ad tie res lo them. 
Stand than upright close tog el her In 
the trench Inclining slightly toward 
the middle, and draw the earth 
around l hem up to the tips. Cover 
avI tli it thick layer of leaves, straw, 
or meadow hay, put ft hoard across, 
the top and weight with s-lcmcs or 
otherwise* If there Is any danger of 
standing wider from rains or cnclt- 
iug snow, in winter, dig a elite] i 
1 1 re per than the celery trench for 
drainage, 

Vegetable Cellar, — - To preserve 
small quantities of vegetables for do- 
mestic use, sink a half hogshead, cask, 
or large dry-goods box about two- 
thirds of its depth into the ground 
and slope Uic earth around it on all 
sides to the to;?. Knock the bottom 
out, and line the space with loose brick 
in Ed on the earth side by side or with 
a layer of loose stone. Fit it with ft 
water-tight Cover coming down over 
Hie edge. 

Pack ill Ibis such vegetables as cab' 
brtge, celery, bcctSj turnips, etc* They 
will keep fresh nil winter*. 

When cold weather comes oo T throw 
over the top a largo bag- of burlap or 
potato sacking made like a mattress 



and filled loosely wills hav or straw* 
r J Jiix can readily be removed to allow' 
access and replaced after required 
vegetables have been taken out for 
use. 

To SI arc Onions* — Pull the onions 
and let lEicm lie in tite Meld until the 
tops arc ad titered, Spread them un- 
der cover no mi open lloor or on Sluts 
uni jl they arc bone dry. 

The best rcccptndes for onions are 
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.,t boxes having solid beads of Inch 
pipe stuff, with sides and bottoms of 
rough laths* the width of one lath 
open between every two* These 
should be made to hold a bushel or 
half a bushel* Stark them one above 
the other* with pieces of Inch pine 
stuff between lo admit of free circu- 
lation of air. Pack these in a tool 
cellar on a platform raised 3 Or Id 
inches from the cellar hot E old. 

Or stack them in a shed or out- 
house, Make a bin around them of 
rough boards about (J inches from the 
outside of the Crates* and fill the 
space with chopped straw* chaff* or 
sawdust. Cover over the top with 
sand and throw over the whole any 
old burlap* carpet* or canvas that 

may be at band. Thus protected it 
will do no harm if the onions freeze, 
&3 chaff nr straw is a nonconducting 
material* and they' will not tlviw out 
until spring* and then very slowly. 
The SHJoe would bo true in an ordi- 
nary cellar. 

Or small quantities may be packed 
In barrels or boxes in chaff or saw- 
dust* and stored in a dry attic which 
is not beatetl in winter* 

To Keep Parsnips. — Parsnips may 
be left in the ground alt winter in 
temperate climates* or in very severe 
climates they may be buried in a deep 
pit in the garden. 

Or pull them late in the fall, leave 
the tips on* and lav them side by 
side in rows and cover with G or 
6 incites of coarse straw, leaves* or 
chaff. Freezing lends to Improve their 
quality. 

Salsify. “Like parsnips* salsify is 
improved by freezing and hence may 
be preserved in the same manner. 

Turnips.— Turnips arc not injured 
by freezing. Hence they may be 
packed in small crates, boxes, or bar- 
reis placed in an outhouse and cov- 
ered with straw to exclude the light 
and lo prevent their thawing readily* 
Or they may be buried in trenches or 
packed in boxes or barrels between 
layers of hue earth and allowed to 
freeze* 

Beets,— Beets may be stored as for 
onions, but should he kept in a dry 
place find at as uni form a tempera- 
ture ns possible. In small quantities 
they may be stored in any suitable 
receptacle in sand or dry moss. 

Squashes and Pumpkin 3, — These 
vegetables arc very susceptible to 


frost ami moisture. Hence they 
should not be placed in cellars or 
outhouses. Hung by the stem from 
the ceiling in a warm, dry storeroom 
She tard-shclled varieties will Keep 
practice Ur all winter. 

To Store Tomat&ea.— Pack green 
tomatoes in lath crates and store in 
a cool, dry storeroom aivny from the 
frost* 

To Store Potatoes.— Potatoes arc 
usually stored Ln bins Or barrels lit a 
dark cellar. They should not be left 
iik the field any longer than is neces- 
sary to dry them after being dug, 35 
they are injured by exposure to di- 
rect sunshine. It is advisable to cover 
the bottom of the bin or barrel with 
a layer of fine* dry sand, throw over 
l he top a piece of burlap and place 
fi layer of sand on this. They should 
be examined once or twice a month 
during the winter, and If they com- 
mence to rot should be picked over, 
care being taken to handle them care- 
fully so as not to bruise them. 

To Keep Potatoes from Sprouting. 
To keep old potatoes not Intended 
for seed from withering and sprout- 
ing* place them in n sack or handled 
basket and lower them into boiling 
wet r for a minute or two, moving 
them about so that the water will 
reach ail parts of the surface* Lay 
them out on n flat Surface to dry 
thoroughly before storing them away* 
The bojltng water kills the germs* 

Potatoes thus treated will continue 
practically us good as new until new 
potatoes come in* By this process 
old potatoes can be held over until 
the market price is at its height. 

Ur they can he preserved fur do- 
mestic use when l hero are only new 
potatoes at high prices on the market. 

To Store Sweet Potato es*“-Pack in 
boxes or barrels Oil a very hot day in 
summer in clean* dry sand, Take 
Cart that the potatoes do nut touch 
one another* mid place in a dry store- 
room where the temperature will 
range between 40 a and fiO 5 F, Care 
must be taken not to bruise them* and 
they must be bone dry when packed* 
Small quantities procured from deal- 
ers in winter may be kept in sand 
cieur the kilehen stove, or in any 
warm, dry place* 

To Store Cabbage. — Cabbages arc 
not injured by frost, but wither and 
wilt in a drying heat, Hen.cc they 
should he kept in ft cool, dark, and 
moist place, but roust not be kept In 


.standing weder* as it injures their 
flavor, or packed together, cEse they 
will heat and rot. 

Cut them before the severe fall 
frosts, leaving about SJ inches or more 
of l ho stem at hi died, I*et flic out- 
side leaves remain on* Tic a strung 

cord about the stalks* arid hang them 
from the timbers of the ceiling of a 
coot* dry cellar, heads downward* 
Several cabbages may be suspended 
on one cord one above another, and 
In this way a large number can lie 
stored in an ordinary cellar* just 
enough space being left among them 
to admit of a circulation of air. 

Ur pack In sawdust in large casks 
or packing cases. Take care to have 
ft layer of Several inches of sawdust 
between the cabbages and the box. 
Put them hi any outhouse and let 
them freeze* Sawdust being a 11031- 
conductor, they will not thaw out un- 
til spring, and will not be injured* 

Or Cabbages may be stored out of 
doors by loosening the earth about 
the roots and pulling them up with- 
out shaking off the dirt which ad- 
heres. Now set them out in furrows* 
burying the roots just us they grow 
up to the head in soil. Let the heads 
touch, Drive posts in the ground, 
buiid a shed roof over them of rough 
boards or poles high enough so that 
there will be circulation of air be- 
tween the roof and the cabbages* and 
cover the roof wilh corn fodder Of 
straw. Pack straw or meadow hay 
around the sides to keep out the 
snow, and let them freeze. They will 
keep green and fresh all wilder* 

Sauerkraut. — Sauerkraut consists 
of sliced cabbage laid down between 
layers of common salt — at the rate of 
about otic pint of Salt to a barrel cl 
cabbage — in a wooden tub or firkin, 
and with the addition of black pep- 
per* anise, mustard* caraway, or eel- 
cry seed If desired. 

Thoroughly scald the tub, firkin* or 
cask. Remove the outer leaves of the 
cabbage and use them to line the 
cask. Slice tiie heart of the Cabbage 
fine by means of a slaw cutter or 
sharp knife. Place a layer of clean 
leaves on the bottom of the cask* 
Sprinkle over them a small handful 
of suit a [id put in a layer of sliced 
cabbage about 6 inches in depth, 
using flie outer leaves as ft lining to 
keep the sliced cabbage from the sides 
of the cask* Sprinkle over the cab- 
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bage n small ] landfill of salt, Jitul by 
means t*f a wooden bcctte or S tic crnl 
of a ro mol stick of hard wood* pound 
tilt; cabbage until it is a solid muss, 
or until the juice just makes Efs ap- 
pearance, but do not pound or salt 
the cabbage too much. Now add an- 
other layer of cabbage and another 
handful of salt, and so Continue 
pounding down each layer solidly 
Until the cask is nearly fill]. 

Cover the top over with tin- loose 
outer leaves, and lay over these sev- 
eral thicknesses of cheese cloth. Lay 
On a Ion 4 e Cover of hoards and on (biM 
a weight of stone equal (o £,> or 30 
pounds. Let the Cask stand in a 
warm place for three or four weeks* 
during which i t - will ferment and give 
off at first ft very disagreeable odor. 
After forty-eight hours* if hrine has 
not been formed, add a lit lie 6 salt 
w-atcr, about as s:dl as tears* to cover 
the cabbage. After Luo days more, 
add more salt water, if necessary* 
until brine forms over the top of the 
board cover and ,a seinn appears. 
Remove the cloth Cover, taking the 
hrine with it, rinse thoroughly in 
cold water* wring dry. and. return to 
f ts place. Continue to do this every 
few days until it ceases to ferment. 
This will require four or five weeks. 
It ta then ready for use and may be 
stored in any cool, dark place* 

Sauerkraut is usually made in the 
fall for winter use* but if it is desired 
to keep wlwt as left for ure in >, 11 tu- 
rner* squeeze out the brine through 
cheese cloth* Select a suitable cartfi- 
enware jar, sprinkle the bottom with 
salt and puck the sauerkraut In this, 
Make a brine by dissolving 1 table- 
spoonful of salt to a quart of coid 
waiter. Tiring to a boil over a slow 
fire removing the scum as it rises. Set 
aside to cool and pour over the sauer- 
kraut, Lay over 13ie top several 
thicknesses of cheese cloth, and tic 
over the jar a piece of cotton batting* 
This wilt keep until the liottest days 
of summer. 

Cauliflower. — In a well-drained 
part of the garden dig a ditch IS or 
15 inches deep and IS? inches wide* 
Pack I he cauliflowers in this with the 
roots down and cover with CFirth up 
to the heads. Li I! the trench with hay 
or straw G ur 3 inches thick, and 
weight it down with stone, earth, or 
boards. 

Or pack the cauliflowers on the cel- 
lar bottom, burying the roots and 


stalks If] earth. In this way they Can 
he kept until the 1st of March 0!f 
later* 

To Store Qrecu Beans. — Pack down 
green siring beans in glass jars be- 
tween layers of salt. Seal the jars. 
M Ei sn required fnr use* freshen in 
clear water for several hours, chang- 
ing the water frequently. 

To Store Green Teas. - — Select 
shelled peas that are full grown but 
not hard and dry them in a dripping 
pan in n very slow oven or on t tie back 
of the stove. Let them dry slowly* 
fltirrmg them frequently* and do not 
hove them too thick in the pan* Con- 
tinue I lie heat until they arc hard 
sind dry as bone. Pack in glass or 
stone jars, Seal and keep in ;i dry 
place. Ret soak overnight lit cold 
water before boiling. 

To Store Dry Beans. — Dry shelled 
berms should he stored in a dry, cool 
place* and will not require pro I co- 
tton unless they become infested with 
bvgs. In that case place the beans 
in a coarse sack or basket and dip 
them in boiling water fur ft minute or 
two* Hang up to drip dry nml they 
will not only be free from insects but 
will also keep belter. 

To Stare lima Beans. — Gather lir] a 
be? us before they ripen, mid while 
tnyv arc still Lender and green. 
Spread them on cloths in the sun to 
dry* 

To Bry Teas.— Pick over the peas 
and remove fin y pods that are mil- 
dewed or s [jotted. Spread ttic pods 
to dry on clotliS in the Sun. 

To Store Bean, — Store shelled pm 5 
in niiy dry place* They will keep un- 
less they become infested with wee- 
vils. In that case put them in a tin 
dripping pan, cover, place in a slow 
oven and beat until the weevils ere 
killed. 

To Dry Corn .—Cut the corn raw 
from the cob mad dry it thoroughly 
in pans in an oven* This gives a finer 
flavor than when it is partly boiled! 

<Jr dip green corn on the ear in 
boiling water, remove, and hung up 
the Curs until dry in a room where 
there is a free circulation of air* 

Or husk and clean the silk from the 
com* Place the ears in a colander 
over a kettle of steaming water* and 
steam a half hour or more* Split the 
kernels with a sharp knife, scrape Out 
the pulp and dry jt on clean tins or 
earthenware platters* Care must he 
taken not to scorch or brown it. 
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Or husk and dean tire corn, shave: 
ofif the kernels with a sharp knife. 
Scrape the remaining pulp from the 
cobs, and lay ou earthenware plat- 
ters* Sprinkle $ teacup fill of sugar 
lo each 3 quarts of corn, stir well and 
jdacc in a medium hot oven for ten 
minutes* but do not scorch or brown 
it. Remove and spread to dry in a 
drying rack or under n. hotbed sash. 
It should be dried as quickly as pos- 
sible ns it deteriorates with exposure* 
Store Id tight jars or boxes in a dry 
place. When required for use soak 
it ru lukewarm water* 

Preserving Green Peas,— Shell and 
pick over the peas. Cover them with 
cold water and bring to a boil Pour 
the™ into a sieve or colander to drain* 
Crush the pen pods in a saucepan or 
run them through a meat cutter* and 
Pour over them a little of the water 
in which the pens were boiled. Pack 
tike peas in 10 glass jars. Suit the 
juice from the pea pods to taste, 
pour, it boiling hot over the peas and 
seal. 

Or she it and pick over the pCaS* 
place them in fi kettle of cold water 
and bring to ft boil fur two Or three 
minutes only. Remove from the boil- 
ing water and let them drip dry. 
Now spread them out On a doth on 
ft table or other smooth surface. Lay 
over them another dry doth to . re- 
move all moisture. Pack them 'In 
jdty tumblers or fruit jars, and pour 
over them clarified butter or mutton 
eoct to the depth of an inch, Tie 

over the top a piece of cotton batting 
and store in a cool place until re- 
quired lor use. 

Or shell and pick over the peas 
when full grown, but not hard* and 
dry them id shallow earthenware 
plates in a slow Oven. Stir frequently 
and let them dry slowly. When tiiey 
arc hard* sot them aside to eu<d and 
prick them in stone jars covered with 
cotton batting* Soak in cold water 
when rcquEred for use. 

To Dry Pumpkins. — Prepare the 
rtpc fruit, cut into cubes about as 
large as the rind is thick* discarding 
tlit inner pulp and seeds. Cook until 
soft and squeeze through a colander. 
Dry in a slow oven with the doors 
Open, on earthenware plates covered 
to the depth of about an inch. Tins 
will require eight or ten hours. Store 
the sheets in a dry place and soak 
overnight in milk when required for 
use* 
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To Dry Rhubarb. — To dry i 
St&lkg of rhubarb, first Strip off' l lie 
outer with a sharp knife. 'J'lsi^ 

is a painstaking process* but it pays 
hs tk rhubarb dries more quickly 
and thoroughly* Spread on cloths in 
the sun, preferably under a hotbed 
sash, and dry as quickly us possible. 

To Cure Rhubarb Hoot. — -Pull up 
the roots from the old rhubarb bed 
when a new bed has been Set Out. 
Brush olT the earth with a dry brush* 
and cut the roots in tip squares S3 
inches long*,. Take off the skin: with 
a sharp knife. Bore pi hole through 
the middle mod run a string through 
them* knotting it so as to keep each 
piece of root separate from the 
others. String these between suitable 
posts or pegs upon the ground* and 
expose to the sun to dry* Take them 
indoors at night or when it rains, as 
dampness is apt to cause mold. 

To Dry Parsley.— To have bright, 
crisp parsley, pick it in dry weather. 
Spread it thinly On a platter and 
bake it in a moderate oven with the 
doors open, turning frequently. If 
the oven is not tuo hot, the leaves will 
become dry and brittle without losing 
their green color* Take care that the 
heat is not sufficient to turn the leaves 
brown or they will be spoiled. Now' 
rub it to powder between the palms 
of the hands, pick out the stalks, sift 
the powder through a coarse sieve* 
place it in a glass bottle Or jar anti: 
cork lightly. Keep in a dry place* A 
peck or more of the parsley should 
l^e gathered, as it 5s reduced very 
much in hulk by drying* The dry 
powder is suitable for most purposes 
for which fresh parsley Is employed* 
and is much more convenient. 

To Dry Herts*— -Herbs should be 
gathered in dry weather, carefully 
picked over and dried as quickly as 
possible, either in a slow oven or un- 
der a hotbed saslt. They should be 
spread out thin on sheets of blotting 
paper and turned occasion ally* Fresh 
herbs are* of course, to be preferred* 
but as they are not obtainable in win- 
ter it is necessary to preserve them 
by drying. 

The season at which herbs are best 
fit to be p reserved by drying varies 
with different species. Orange flow- 
ers, elder flowers, parsley and chervil 
in May, June* and July; burnct and 
tarragon in June, July* and August; 
knotted marjoram and mint in July, 


summer savory, July and August; 
bas'd, winter savory, and lemon thyme, 
the end of July and August. 

T tie nroinnlic hefbs must not be 
exposed to too great heat, as other- 
wise Ibc essential oils which give them, 
their flavor will be volatilised* After 
being dried, the herbs should be 
screened through u large sieve to re- 
move dust and other impurities* the 
stems removed, and the leaves stored 
iti glass bottles. All of the above 
herbs will be found useful condiments 
in cookery, and several of them have 
medicinal qualities. These and many 
others can also be obtained of drug- 
gists and other dealers, 

To Gather Roots. — Most medicinal 
and other roots should be gathered in 
the spring and are, as a rule, better 
in the f resit than in the. dry state. To 
dry them it is only necessary to brush 
off the dust with a dry brush* rinse 
the roots in cold water, string them 

together and expose them to the heat 
of the sun or in a slow’ oven until 
bone dry* 

Lath Raxes for Ye get ahlcs and 
Trait. — Cut end pieces of inch thick 
pine stuff 1+ Inches long and J.3 
inches deep. Cut laths 17 J inches 
long which will give two pieces for 
each lath* Tuck these laths to the 
end pieces to form two sides and the 
bottom, having the thickness of one 
lath between every' two* Cut boles 
about 31 inches long and 1 inch or 
more deep in the two ends about 3 
or 4 inches from the top as handles* 
and use these boxes for nicking up 
apples* potatoes* onions* and other 
vegetables, and storing them for win- 
ter t3£C. 

Fucking Fruit. — Carefully pick 
over the fruit and discard all wind- 
falls, and specked or wormy speci- 
mens. For a el extra fine quality, 
wrap each fruit lit tissue paper. 
Pack in dean* dry* flour barrels and 
pour over the top dry sand or road 
dust,, shaking it down until the barrel 
is full. Place the barrels in a cellar 
or other cool place where they will 
nut frOCAC* 

Evaporated Apples, ■ — - To dry or 
evaporate apples, peel and core them 
and cut across in thin slices, Pet the 
slices fall ante cold water to prevent 
their r us Is rig, ’When all are sliced, 
u ml hi readiness, lay the slices on a 
large piece of cheese cloth and b<Lste 
them to iiiis by nsi’flns of a darning 


needle and suitable cotton thread, 
hiking a stitch through cads slice, so 
that it will lie flat and keep in place. 
Suspend the cheese doth out of doors 
by the four corners to suitable slakes* 
high enough to be out of the reach of 
small animals, spread another thick- 
ness of cheese clotli over the fruit 
and expose to direct sunlight. Be 
sure to take them in before dew 
falls. When sufficiently dry store 
them in a dark place. This is the 
cheapest and most convenient way to 
dry apples, and the color will be 
nearly equal to that of the commer- 
ci;tl article. 

Or Hun trays or slats about i of an 
Inch in width may be tacked together, 
the apples spread on these and cov- 
ered with cheese cloth to prevent the 
fruit turning dark. 

Storing Buts. — Pack walnuts in 
jars, boxes, or casks between layers of 
fine dry sand* If they have become 
shriveled* let them stand overnight In 
skimmed milk or a solution of milk 
and water. Chestnuts and Alberts 
may also bo stored in the same 
manner* 

Almonds* — JI ut for domestic use 
the sweet almond, as the bitter al- 
mond contains piusslc acid which Is 
a deadly poison* To freshen Etituonds 
place them while still in the shells ie 
n colander set in a basin of cold wa- 
ter and bring to a boil. Lift them 
out, peel them as quickly as possible 
and drop the kernels into cold water. 
Never leave almonds in boiling water 
lo cool as it is likely to make them 
bitter* 

To roast almonds for salting or 
bonbons, put them in an ordinary 
cor] i pop per and shake them over a 
brisk fire* 
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VINEGAR, PICKLES, AND TICKLING 

SPECIAL VINEGARS — TICKLES AND PICIOJNG— MIXED PICKLES— 

HCKLED VEGETABLES, NUTS, AND FRUITS 


Ail vinegar, of which there arc 
several kinds, consists of a till utr> so- 
lution of acetic acid in water with 
n small amount of sugar anti other 
organic matter* Vinegar is the result 
of the action of the oxygen of the 
air, in the presence of a particular 
L hi el of yeast or ferment, upon a so- 
lution of alcohol. The alcoholic )i fl- 
oors from which vincgftr is made 
may be produced by the fermenta- 
tion of almost any vegetable or fruit 
juices. The principal kinds of vine- 
gar are, accordingly* wine vinegar, 
produced from grapes; malt vinegar, 
from barley; eider vinegar, from 
apples; sugar and molasses vinegar, 
from cane sugar products; corn vine- 
gar; beet vinegar j etc. The alcoholic 
fluid, or “wash,” as it is called, should 
contain not over 4 per cent to 13 per 
cent of alcohol, And. for the best re- 
sults the temperature should lie from 
70 per cent to &5 per cent Fahrenheit* 
Plenty of air to introduce the oxygen 
required by the process must be sup- 
plied and ruined with the alcoholic 
solution. The changing of alcohol to 
acetic add by the action of oxygen 
produces heat and increases the 
weight of the liquid* 

Commercial vinegar is made on the 
Continent of Europe principally from 
cheap grades of wine, in England 
from malt and sour beer, in the 
United States from cider and cheap 
grades of alcoholic liquors, on whisky 
and the like* 

Methods of Making Vinegar, — 
There arc two principal ways of 
making vinegar — the slow and the 
quick process* In the former the al- 
coholic solution is placed in a barrel 
or vat containing & little old vinegar 
or mother, which supplies the neces- 
sary yeast, Or In the case of wine 
vinegar, old wine Ices, eitlicr exposed 
to the sun or placed in a warm room. 
Air is admitted through the bung of 
the casks or otherwise, and the liquid 
is allowed to- stand until it turns to 
vinegar* This takes two weeks or 
more in summer, and a month or 
more in cold weather. The process is 
similar to that of making cheap vine- 
gar from molasses and yeast, or mak- 


ing ordinary cider vinegar* 

Dr to make vinegar by the quick, 
or German process, prepare n special 
contrivance as follows: 

Supply a large vinegar cask with 
fi false bottom about a foot from 
tine true bottom perforated with a, 
large number of I inch gimlet holes. 
If a fine quality of vinegar is desired, 
cover this with one or more thick- 
nesses of white flannel cloth, and an 
inch layer of dean white sand on top* 
Bore, around the outside of the bar- 
rel an inch below the false bottom, a 
row of £ hi eh auger holes slanting 
downward from without 3 or 8 inches 
apart* These are necessary to admit 
the air* Fill the barrel from the false 
bottom to within 4 or 5 inches of the 
top with maple, beech, or basswood 
chips previously soaked for three or 
four days in Arst-dass vinegar. 

Now cut another cask of somewhat 
smaller size In halves* Bore the bot- 
tom of one half barrel full of gimlet 
holes the size of a goose quill or 
about | inch in diameter* Cover this 
with cot Ion batting or yam, and 



“ Ffaqpar Jxy ihc Quick or tFerman Process” 


place it on top of the barrel resting 
on cross slats or upon the chips* 


Insert a spigot into the cask below 
the false bottom, slanting downward 
to the bottom of the Cask but having 
its opening just below the level of 
the row of air holes, and place be- 
ne alb I be spigot the other half barrel, 
protected by Ft wooden, cover from 
dust and dirt. 

The alcoholic liquor poured into 
the upper half barrel causes tlie yarn 
or cotton in the bottom to swell and 
fill the gimlet holes, whence the liquor 
drops through upon the claps. The 
process of fermentation produces 
heat, which causes a current of air to 
rise through the openings for that 
purpose below the false bottom, and 

to meet the alcoholic liquor as it per’ 
colates drop by drop through the 
chips* The air current escapes be- 
tween the bottom of the upper half 
barrel and the top edges of the large 
cask. Thus the action of the oxygen 
in the air in turning the alcoliol into 
acetic acid is made very rapid* 

The vinegar, after passing through 
the sand and flannel strainer, and the 
false bottom, accumulates in the bot- 
tom of the barrel but Cannot escape 
through the spigot until it reaches 
the level of its mouth, or a depth of 
3 or 10 inches* It is then first drawn 
from the bottom where its strength 
3s greatest. And the Strong vinegar 
thus accumulated assists in the proc- 
ess of fermentation. 

To use litis apparatus, pour in 
about 4 gallons of alcoholic liquor or 
41 wash” every hour with tlic addition 
of 3 quart to make up for tile waste* 
And withdraw every hour about 4 
gallons of vinegar from the bottom. 
The first product roust be ladled 
brick into the upper half barrel, run 
through Again and again, when it Will 
be converted into- vinegar in three or 
four days. It must then be poured 
into a clean tank or esuski and one or 
two quarts of molasses added to It 
each day, until the molasses settles In 
a bed .1 or 4 indies thick, This im- 
proves l he flavor of the vinegar and 
gives it a, fine color* This process 

is tlic quickest and most satisfactory 
that has ever been devised. And os 
l lie apparatus is inexpensive, and the 
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product is more salable than ordinary 
vinegar* there would seem to he no 
reason why it Could not be utilized 
by grocers and other dealers in vine- 
gar* or by private families or indi- 
viduals til her for domes tie use or fur 
sale. 

Water for Yinegar.' — Pure soft or 
distilled water ought to be used for 
the manufacture of good vinegar* and 
if the water is not pure it should bo 
purified by filtering through char- 
coal, 

Wash or Liquors for Vinegar. — 
1 lit commonest alcoholic liquor used 
for commercial vinegar In this coun- 
try consists of about 3 gallons of 
corn whisky* gallons of good com- 
mercial vinegari and 33 gallons of 
pore water. 

Or 5Q gallons of fiO j>er cent whisky 
and 37 gallons of beer or nialtworl. 
Or 3 gallons of brandy, 4 gallons 
of vinegar, acid 12 gallons of water, 
with Hie addition, to promote fcntion- 
1ft lion, of about J gallon of an in fu- 
sion of equal parts bran and rye meal. 

Or use pounds of Sugar to each 
gallon of pure water. 

Or J gallon of water to 3- gallons 
cider. Add to the above in alt 
cases S quarts of yeast to every bar- 
H of the liquor* 

To Ferment Vinegar. —The proc- 
ess of making vinegar requires Pie 
presence of the minute vegetable or- 
ganisms called yeast, and is greatly 
hastened by conditions favorable to 
their grow Hr. Tins is the reason that 
vinegar is made more rapidly in hot 
pian in cold weatlier, and that the 
temperature of 73° to F. hastens 
the process. The germs of yeast are, 
of course, present in large numbers 
in the lees and mother of old vine- 
gar and also Eri the vinegar which 
is soaked into Pic fiber of the cask. 
Hence an old vinegar barrel, if 
sound, is preferable to a new one. 
The germs of yeast are also present 
in ordinary vinegar, and if 1 gallon 
of sound vinegar can be added to 
each 3 or H gallons of elder or other 
alcoholic liquor or "wash* 1 from which 
vinegar is to be made, no other yeast 
will he necessary* 

Or good brewers 1 yeast may be 
added to Ihe alcoholic liquor at the 
rate of about 3 of a pint to each 12 
gallons. 

Or homemade hop yeast at tlie rate 
of H pints to 12 gallons, The 


"wash 7 ' should be at a temperature 
Of about 7o° or 80° F. when the yeast 

is added* arid should be kept at or 
near that temperature while the vine- 
gar is being made* Yeast must not 
be scalded us a temperature above 
It(F F. kills it. When nld vinegar 
barrels’ arc employed* or ordinary 
vinegar is put into new casks to has- 
ten fermentation, care must be taken 
that the vinegar formerly made hi 
the casks* or used for this purpose, 
is of the same kind and of at least 
equally good quality to the desired 
product. That is, if a Fine quality of 
eider vinegar is desired, only casks 
that have been used in making putt 
eider vinegar, or tlie best grade of 
cider vinegar itself should be used iu 
the process* 

Or boil until tender 3* pints of 
shelled corn to each gallon of the 
“wash” and add this in place of 
yeast to promote fermentation, When 
the vinegar Is sour enough, strain it 
through cheese cloth to remove the 
corn and let stand another week tu 
clarify. 

Money in Vinegar. — Grocers and 
other merchants who soil vinegar at 
retail should make their own vinegar. 
They cun thus* hv employing only the 

best materials, guarantee a pure ar- 
ticle. They can also materially in- 
crease their profits. In f?ict, any per- 
son living En the country or Small 
town, can profitably manufacture 
vinegar for family use and also* If de- 
sired, bv produe*. :g a pure and genu- 
ine article Can build up a neighbor- 
hood trade. To do this it is only 
necessary to leave samples, with pri re- 
attached, at the neighboring bouses 
and keep always on hand a sufficient 
quantity of first-class vinegar, ■ The 
commercial article is so often adul- 
ter: l E ed with i n j 1 i ri(p us ae ids t ha l ii tost 
persons will prefer to buy homemade 
vinegar at the market rates or bet- 
ter and a satisfactory profit will he 
assured* 

Cheap Molasses Vinegar*-— To make 
vinegar by the slow' process, fill a 
large jug, keg* or cask with a mix- 
ture consisting of 1 quart of best 
N"ew Orleans molasses, I pint Of 
yeast to each 3 gallons of warm rain 
water. Tie a piece of cheese cloth 
over the bung to keep out dust and 
insects, but to admit tbc air, FI ace 
the receptacle out of doors in the sun 
during hot weather* Or in cold 


weather let it stand near the kitchen 
stove* It will be converted into vine- 
gar in from Ihrce weeks to a. month. 
When it gets low, draw off a supply 
for family use, leaving more or less 
old vinegar with the mother and lee? 
iu the bottom of the cask. Fill up 
with new liquid in the same propor- 
tions* and let stand until converted 
into vinegar as before. 

Or dissolve * a pound of light- 
brown “A ” or coffee sugar in 2 gal- 
lons nf soft warm water. Add 3 
pints of homemade hop yeast or 3^ 
pints of good brewers* yeast to each 
12 gallons* Pour a I into a suitable 
keg or cask. 

Or a firkin may be used if fitted 
with a tight cover having one or 
more auger holes to admit air through 
II* Fill tlie receptacle about two 
thirds full, or a little more, so as to 
expose ns large a surface as possible 
to the air. Cover the openings with 
cheese cloth and let stand iu a w r arm 
place. Where tlie conditions are fa- 
vorable it will Ei o converted into vine- 
gar in about two weeks or a month. 

Or for a somewhat better quality* 
take 6 gallons of water to I gallon of 
molasses, and add a quart nf yeast. 
The addition of a gallon of good vine- 
gar will hasten tlie process. Odds 
and ends of sirup* as rinsings from 
fruit jars* molasses cans* and the like* 
may be added to tlie liquor from lime 
tg lime. 

Or for a cheaper quality* take 25 
gallons of warm rain water* 4 gal Ions 
of molasses* ftud 1 gallon of brewers 1 
yeast. 

To Manufacture Vinegar for Sale. 

- — Grocers and other merchants who 
sell vinegar at retail may keep them- 
selves supplied with vinegar hi the 
following manner: 

Have on hand three or more bar- 
rels in multiples of three, and use 
them in rotation. If less than a bar- 
rel of vinegar is sold ends week, three 
barrels will be Sufficient* as tlie p roc- 
css will be completed in three weeks 
or less. Commence with a barrel of 
good commercial vinegar, Before it 
Id quite empty draw off and pour into 
each of the other two barrels 2 or 3 
gallons of vinegar. Now fill up tlie 
vinegar barrel with a fresh liquor in 
tiie proportion of I gallon of mo- 
lasses lu £ gallons more or less of 
warm rain water according to the 
quality of vinegar desired, and about 
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1 quart of yeast for each gallons 
of (he mixture. 

Fill tip the other two barrels with 
the same liquor* 'Hie first or okl 
vinegar barrel containing more or less 
lees and mother will turn to vinegar 
very quickly, and may l>e sold first, 
and refilled when it gels low* By that 
time the second will be ready to use* 
Or nearly so. After the throe barrels 
are once started* if filled nip when 
nearly emptied* they will furnish a 
constant supply. 

Or if upward of two barrels are 
sold each week* six casks may be kept 
going in the same manner, A good- 
sjpcd hunghole should be kept open 
to admit the air, but they should have 
two or three thicknesses of cheese 
doth tacked over them to keep out 
dust and Insects. 

Of to manufacture vinegar on a 
large scale summer and winter alike, 
it is necessary either to have a large 
cellar equipped with suitable rats or 
casks* or a building which is well 
ventilated, as id can be warmed In win- 
ter by means of d furnace or other- 
wise* In addition to suitable arrange- 
ments for storing ordinary casks in 
tiers, and the necessary apparatus 
for leaching the wash through beech- 
wood shavings by the quick or Ger- 
man process, an Important part of 
(he equipment is one or more largo 
ripening casks or vats capable of 
holding 500 to 7,000 gallons and up- 
ward. The cider or other "wash* 11 
after having been turned into vinegar 
by either the slow or quick process 
and run off into smaller casks, should 
be transferred at intervals to these 
large casks so that the output of the 

establishment will be of a uniform 
flavor. Care must* of course, be taken 
that the casks, vats, and other appa- 
ratus used to produce a particular 
kind or grade of vinegar should not 
be used for an}' Other purpose, if the 
object is to build up a trade for a 
particular brand or quality. 

Malt Vinegar.— In the vicinity of 
breweries* where wort can be pro- 
cured at a reasonable price* malt 
vinegar can be made very cheaply. 
Add to each £5 gallons of wort I gal- 
lon of beer yeast Ferment for about 
tlilrty-five or forty hours, and draw 
off the liquor into casks about two 
thirds full. Let them stand at a tem- 
perature of 70* to F, Keep l be 
bungs out to admit plenty of air. 


Gugar Vinegar, — To make sugar 
vinegar for domestic use, add £ pint 
of yeast to a solution of li pounds 
of sugar in I gallon of water* Let 
the mixture ferment for about three 
days hi a large car then ware jar or 
other receptacle, placed where tbs 
temperature will be nt least 80° F* 
Then draw off I he clear liquor from 
the sediment into a clean cask, and 
ndd 1 ounce of creatn of tartar and 
1 ounce of bruised raisins* Let stand 
until sufficiently sour, clarify, bottle 
and cork for use. 

Ur boil any quantity of coarse 
brown sugar with filtered rain water 
at the rate of 5 pounds of sugar to 

the gallon and with a skimmer re- 
move the scum as fast as it appears. 
Now add ft quart of cold waler for 
every gallon of hot. Let cool* and 
add about a pint of yeast for each G 
gallons of the liquor. Him into a 
cask, {lover the hunghole with wire 
gauze or several thicknesses of cliccse 
cloth, and place it out in the sun- If 
this vinegar is made in the early 
spring and exposed to summer heat 
it will he ready for use by midsum- 
mer. In winter six months will be 
required. 

Cider Vinegar, — The best quality 
of vinegar is undoubtedly that made 
from cider, providing the apples used 
are sound* ripe* sweet fruit. As the 
best grades of cider vinegar bring a 
fancy price, II Is advisable to separate 
ripe, sweet windfalls from small* un- 
ripe* or defective fruit, and use the 
best fruit for an A 1 grade of cider. 
The usual careless method of making 
elder is merely to fill a cask to its 
capacity with cider arid let jt stand 
four to six months to sour. But, with 
proper care and attention, a better 
grade of cider Call bo made in a much 
quicker time. The better way 3 3 to 
place the cider in a hogshead or 
large tank. Lay the ripening casks* 
with the bungholes open* on their 
sides, exposed to the heat of the sun 
or in a warm collar, and fill them fit 
first only about a quarter full of 
cider. After about two weeks, add 
another quarter* making the barret 
half full, and after two weeks more 
do the same, leaving the cask about 
three quarters full. Thus a consider- 
able flat surface inside is left exposed 
to the air, Once a day for the first 
few weeks draw from the spigot a 


gallon or more of cider and pour it 
from a considerable height through a 
funnel into the bungholc. This keeps 
the cider fail of atr* Also* put into 
each barrel a pound or more of bread 
dough* prepared as for making ordi- 
nary wheat bread* in the slate in 
which it is ready to be put into the 
oven. 

Other methods recommended for 
hastening the process of fermentation 
are the addition of a quart or more 
of molasses to each cask, 2 ounces of 
brown sugar to each gallon of cider, 
or brown paper dipped in New Or- 
leans molasses. But the bread dough 
Is perhaps to bo preferred. The 
ordinary skunk-cabbage balls* which 
occur plentifully In swamps and mead- 
ows in many localities* are also Gin- 
ployed for this purpose* 

Or the mother of vinegar from an 
old cider barrel will greatly hasten 

l lie process* 

Cheap Cider Vine gar, — Save the 
pomace from which cider is made, or 
buy pomace from the cider mill. Put 
it into tight casks or hogslieads wills 
the head knocked out of one end and 
a spigot near the bottom* and cover 
with filtered rain, water* Tack over 
Use top two or three thicknesses of 
cheese cloth to keep out insects and 
dust. Draw off the liquor from the 
bottom as fast ns it ferments* and 
use It to dilute pure cider. Thus 
nearly two barrels of vinegar can be 
made from otic of cider. 

To Make Cider Vine gar Quickly. 
— Fill a jar or jug with elder and 
add fur each gallon of cider a pint 
of New Orleans molasses and A cup- 
ful of good yeast. Take out the cork 
of the jug or leave the cover of the 
jar tilted slightly to admit the air* 
The elder will commence to ferment 
at once and will be turned Into vine- 
gar in about a week. Four off the 
clear into demijohns or bottles and 
cork tightly for use. Leave the lees 
pr mother* and fill up (he original rc- 
ceptaclc with fresh cider to repeat 
the process. 

To Preserve Vinegar. — To preserve 
vinegar after it has ripened to per- 
fection, draw It off from the mother 
into a clean cask and drive in l tie 
bung to exclude the fttr* 

Or clarify and bottle it in tightly 
stoppered hot lies and store at a low 
temperature* If it again thickens 
and shows traces of mother, it must 
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be once more drawn oil into a clean 
vessel. 

Grape Vinegar. — The juice of Lite 
grapes must first be extracted in a 
wine press and allowed to ferment. 
Wine when a year old usually fur- 
nishes the best vinegar, as ’with great- 
er age the wine loses a part of Us 
organic urn tier and becomes unsuita- 
ble for vinegar* To irmke vinegar 
from wine it is first poured into a 
cask containing wine lees. It is tticu 
placed in cloth sacks in an ironbouml 
Tat or cask add squeezed through the 
cloth by means of weights from 
above. It Is then placed in upright 
casks having a bunghole at the top 
and allowed to sour, same as cider 
vinegar* If casks arc exposed to the 
summer sun, the contents turn to 
vinegar In about two weeks* But hi 
winter the process in a warm room 
requires a month or more* The tem- 
perature should be to RfF F+ 1 he 
wine is next drawn off into barrels 
containing beech-wood chips, to clar- 
ify for about l wo weeks. It is Mien 
ready for use. The original cask, 
containing the residue of mother, is 
used without cleansing to ferment 
additional wine. 

In making the best qualities of 
vinegar the wine is first clarified by 
running it Into casks or vats contain- 
ing beech shavings* The ripening 
casks are theca filled about a quarter 
full of boiling vinegar, which is al- 
lowed to Stand for three or four days, 
rtfter which the wine is gradually 
added jiL the rate of about a gallon 
at a time until the casks are filled, 
After about two or three weeks the 
wine is turned to vinegar* One half 
is Mum drawn off and bottled or 
stored fur use, and the cask is re- 
filled as before. This process is some- 
times continued for ten years, with- 
out the casks ever becoming more 
than half empty, but after that length 
of lime it is necessary to remove tEie 
nee mu ulu l ed sediment. 

Wh ite-Wi nc Vi negar . — Crush 2 
pounds of clean juicy raisins* Add 
a gFiilon of filtered rain water, place 
iu. a 2-gallon jug uncorked, ftnd let it 
stand in a warm place. In about a 
mouth it will bo converted into pure 
white- wine vinegar. 

Pour out Mlc clear vinegar through 
a cheese-cloth strainer, leaving the 
raisins and sediment in the jug; add 
* pound of raisins hi another gallon 


of water, and repeat the process. 

Corn Vinegar.— Boil hi a gallon of 
rain water a pint of shelled Indian 
turn until the kernels burst. Tour 
[tie whole into a 3-gallon stone jug 
and add filtered rain water to supply 
11 sal. hist by evaporation, making a 
gallon all told. Dissolve £ pound of 
granulated sugar in ^ pound of soft 
water by bringing II to a boil. Pour 
into the jug: shake well. Cover the 
month of the jug with two or three 
thicknesses of cheese cloth. Let stand 
3u a warm place at a temperature of 
7S D or W 3 F. It. will be converted 
into vinegar in about a month. Pour 
off this vinegar into another jug, 
leaving about half the mother, mid 
repeat the process. 

To preserve tins vinegar, cover the 
mouth of the jug with n piece of 

cloth and store it in a dry, warm 

place* This recipe makes vinegar 
about an cheaply as it can lie made, 
and gives a quality that is preferred 
by many lo ordinary cider vinegar. 
It is worth trying, 

To Clarify Vinegar.— -To clarify 
vinegar for bottling, draw it off Into 
ft clean cask or oEher vessel and throw 
it] to it a handful more or less ol 

shredded isinglass* Let it stand for 
a few days and filter through a 

cheese cloth* 

Distilled Vinegar. — Vinegar is dis- 
tilled by heating in an ordinary re- 
tort by means of a sand bath, about 
7 pints being carried over from cacti 
gallon* No lead or pewter can be 
used in any part of the retort or con- 
denser, as tEic acetic acid acting upon 
these metals produces a poisonous 
compound. Distilled vinegar is weak- 
er than the ordinary commercial arti- 
cle for tEie reason that water boils at 
a lower temperature than acetic acid. 
Hence more water than ace lie acid 
is carried over, Distilled vinegar is 
used principally by druggists* 

To Decolorize Vinegar. — Sub- 
stances recommended for this pur- 
pose arc ivory black, bone black or 
ordinary charcoal, all of which have 
the property of absorbing the various 
coloring matters so as to reduce 
ordinary older, red vine, or other 
highly colored vinegar to a limpid And 
transparent whiteness* 

Mix with each gallon of red wine 
or cider vinegar about fi ounces of 
pure bone charcoal, from which, by 
means of a coarse sieve, all loose dust 


and small grains have been removed. 
Place the whole in a glass or earthen- 
ware vessel and shake or stir from 
time to time until the color has been 
removed. 

Or the charcoal, in the same pro- 
portion, can be thrown into an ordi- 
nary cask, ami the contents stirred 
occasionally. 

Or if the cask is bunged up, the 
cask may be rolled or rocked, or 
ended up from time to time, to bring 
the charcoal in contact with all parts 
of the vinegar. 

Or a double Eiag of any desired size 
may be made of coarse linen and 
lined wiMi a layer of charcoal 2 or 3 
inches in thickness. This should be 
quilted sufficiently to prevent the 
charcoal from settling or bunching 
up. Vinegar may lie decolorised by 
e training through this. 

Strength of Vinegar.—The slrengtl] 
Of vinegar or the amount of acetic 
acid which L contained in different 
specimens, differs greatly. To deter- 
mine the proportion of acetic acid, 
suspend 4 or S ounces, by weight, of 
broken pieces of fine marble m Id 
ounces, by weight, of vinegar* The 
acetic acid will attack the marble 
and will be gradually neutralized. 
Let stand overnight. Remove the 
marble, rinse it in cold water, dry it 
thoroughly with gentle heat on top 
of the stove (but take care not to 
melt it), and weigh it carefully, g of 
it s loss in weigh! is the quantity of 

actual acetic acid contained in the 
sample. And from this amoimt the 
proportion of acetic add can be read- 
ily obtained* 

Good vinegar should contain about 
5 per cent of absolute acetic acid. 
The commercial test Is the num- 
ber of grains of pure carbonate of 
potassium that will exactly neutralize 
t fluid ounce of vinegar* If 20 grains 
of carbonate of potassium are re- 
quired, tl lc sample is known as 3i> 
grains* strength. 

Purity of Tine gar.- — Various min- 
eral acids, as sulphuric, nitric, hydro- 
chloric and others, are sometimes 
added to vinegar as adulterants to 
increase its acidity, and for other 
purposes. Itcd pepper, mustard, and 
other acrid substances arc also used, 
and truces of copper and lead arc 
sometimes derived from the vats or 
kettles in which the vinegar is pre- 
pared* 
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Test for Sulphuric A girl .--Stir Into 
ft sample of suspected vinegar a small 
quantity of potato starch anti bring 
to a boil* Remove from the fire anti 
Jet stand until entirely cold. Add 
slowly, drop by drop, a. solution of 
iodine* Tf the vinegar 5s pure, tine 
iodine solution will produce the blue 
color of iodide of starch, but if sul- 
phuric Fietd is present the starch will 
have been converted by bolting into 
dextrin, and the blue color will not 
appear. 

Dr dip a piece of writing paper in 
the vinegar and heat it over the 
slove; if the vinegar is pure, the pa- 
per will not be charred, but the pres- 
ence of 3 per cent or more of sul~ 
phuxie acid will char it* 

Or d inure delicate test consists in 
bringing to a boil ft solution of * 
ounce of sugar In 1 C ounces of water 
and when it reaches the boiling point 
dipping into it a china cup or saucer. 
If a drop of vinegar is let fall on this 
china surface while moistened with 
sirup at Hie temperature of boiling 
water {319* FA if pure It will pro- 
duce no perceptible effect. But if it 
contains the slightest trace of sul- 
phuric acid it will produce a spot of 
color ranging from p^le green to a 
darker brown or black in proportion 
to the quantity of free sulphuric! acid 
present* 

Test fur Hydrochloric Acid, — -To 
test for hydrochloric acid use the 
boiled potato-starch and solutlon-cif- 
iodine lest for sulphuric acid 5 the 
reaction will be the same. 

Or add to the suspected sample a 
little silver nitrate, which, if hydro- 
chloric add is present, will produce 

a white precipitate* 

Test for Kitric Add.— To test for 
nitric acid, add a solution of indigo 
to the sample of vinegar and bring 
to a ljbil. The nitric add can be de- 
lected bv a yellow color. 

Tests for Other Adulterants — To 
discover Ike presence of red pepper, 
mustard, de., boil down tbe vinegar 
until all the water it contains has 
been evaporated, when, )f (hese sub- 
stances are present, the resulting ex- 
tract will have n sharp, biting taste* 

To test for copper, add potass! mn 
ft: rroc van hie, which will give a brown 
precipitate. 

To test for lead, add hydrogen sul- 
phide, which will give a black pre- 
cipitate, or potassium iodine, which 
will produce a yellow precipitate. 


To Strengthen Tine gar. — To 
strengthen a quantity of weak vine- 
gar, boil down a gallon of good vine- 
gar Lo 2 quarts, and let it stand in the 
Sun for a week or ten days. Add 
this to about six tiroes its own bulk 
of weak vinegar* The whole will be 
strengthened and given an agreeable 
[Savor* 

SPECIAL TUTEGAES 

Aromatic Vinegar. — This Is a mix- 
ture or compound of strong ace lie 
acid or ordinary vinegar with vari- 
ous essential oik. It is a volatile mad 
powerful perfume having a pungent 
odor and is snuffed in die nostrils as 

a stimulant ill languor, faintness, ner- 
vous debility, etc* 

To produce the best qualities of 
aromatic vinegar, a glacial or crystal- 
livable acetic acid is combined with 
various essential oils at the rate of 6 
drops, more or less, of the oils of 
clove, lavender, rosemary, calamus* 
etc., to I ounce of glacial adc tic add. 

Aromatic vinegar must bo kept 
tightly corked* For use it may bo 
dropped on a sponge or snuffed from 
a vinaigrette. It may also be used 
as a caustic for warts, corns, and 
other callouses, But on account of 
its caustic properties it must be care- 
fully kept from clothing and the- skin* 
Treat accidental burns with cooking 
soda. 

Imitation of Aromatic Tine gar.' — 
Common vinegar may be boiled down 
with very gentle heat until £30 per 
cent to per cent of Us bulk has 
been lost by evaporation, and the 
remainder will be almost pure acetic 
acid* To this I he essential oils may 
be added in tlie above proportions, 
and a fairly good grade of aromatic 
vinegar obtained. 

Fruit Vinegars. — The juices of 
most ordinary fruits, as raspberries, 
currants, gooseberries, and the like, 
contain sufficient sugar to ferment 
and produce an alcoholic liquor from 
which vinegar can be made, cither 
with or without the addition of sugar 
Sirup or molasses* 

To make vinegar from fruits, ex- 
tract l he juice by boiling the fruit 
with about its own quantity of water. 
Squeeze out the juice through several 
thicknesses of cheese cloth* This may 
be done by Inserting sticks at cither 
end and twisting them. To each gal’ 
Ion of fruit juice add about a quar- 


ter plot of good yeast, and let stand 
in fi.ti open jug or jar with the CQVCr 
slightly tilled at a temperature of 
VO” or 90 a F. 

Or the boiled fruit juice may he 
allowed to stand for two or three 
days, to ferment before straining. 
And the yeast may be added after 
Use fermented liquor has been freed 
from tbe fruit pulp. 

Vinegar made from fruit juices is 
of better quality anti keeps be tier 
than that made from malt liquors. 
These juices arc often prepared in 
much the pause manner before they 
arc fully turned Into vinegar and 
used as cool Its g drinks* And ordi- 
nary vinegar is frequently flavored 
with fruit juices for table use. r l he 
following include miscellaneous rec- 
ipes of these kinds; 

Raspberry Vinegar.— Pick over H 

pints of fresh raspberries. Place them 
In an earthenware jar or jug, and 
pour o v cr lb to 3 pints of pure vine- 
gar, After twenty-four hours strain 
out tbe liquor, discard the fruit 
pulp, dean the jar, place in it f| 
pints of fresh raspberries, and pour 
tbe liquor over them. After another 
twenty-four hours repeat the process 
for the third time, thus using, all told, 
ii pints of fresh raspberries. Decant 
the dear liquor through two or three 
thicknesses of cheese cloth, without 
squeezing, into a double boiler of 
g rani lew a re, porcelain, or tin* But 
do not use a grant tew’are kettle that 
is chipped so as to expose the iron. 
Stir in' until dissolved 1 pound of 
crushed loaf sugar for cadi pint of 
liquor* Boil for one hour* taking off 
the scum with a skiriimcr as fast as 
it appears. Bottle, cork, and seal. 

Gooseberry Vinegar, — Mash in a 
suitable vessel half a bushel of tips 
gooseberries* Using for this purpose 
the end of a slide of hard wood. 
Add G gallons of lukewarm rain wa- 
ter, and let stand twenty- four hours* 
Strain through several thicknesses 
of cheese cloth, stir in 13 pounds 0 / 
coarse brown sugar, and pour the 
whole into a £ 1 - gallon cask, Ailing it 
up with warm rain water. Let stand 
three or four days, stirring several 
times a day to dissolve the sugar, 
which settles at the bottom. Head 
up the cask, pack two or three thick- 
nesses of cheese el nth over the bung- 
hole, and place the cask in a warm 
place, near the kitchen stove indoors, 
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but not in the sun* 3t will be turned 
into vinegar ill from nine to twelve 
months. It may then be strained and 
buttled for use. When so made 
gooseberry vinegar is superior to the 
best while- vine vinegar, and will 
make a better cj utility of pickles 
than the most expensive vinegar oT 
commerce* preserving the ingredients 
better, whereas the cost Is next to 
nothing. 

Or for cadi quart of ripe gooseber- 
ries, add 3 quarts of water, ferment 
forty-eight hours* strain, stir in 3 ^ 
pounds of sugar, ami let stand in, a 
warm place ten months or more, when 
it will be ready for use. 

Ttaspl>orry, corn, and other fruit 
vinegars may be made 3?y the same 
plan, and substantially 1 3 to same pro- 
portions may be observed, 

Horse-Radish Vinegar. — Mix 1 i 
ounces of horse-radish, A ounce of 
minced shallot, ■j ounce of Cayenne 
pepper or paprika* and pour over it 
a pint of vinegar. Let stand a week 
or ten days, strain through cheese 
cloth and bo L tie for use. 

Cucumber Vinegar, — Place in is 
large stone jar about 1A dozen large 
cucumbers* pared and sliced* 4* large 
onions, pared and sliced, 2 or 3 pieces 
of garlic and shallots, 3 tablespoon- 
fuls of salt, 3 tablespoonfuls of black 
or white pepper, and i teaspoon fill 
of paprika or Cayenne. Let stand 
four or five days, bring to a boll, coot 
and strain* or filter through linen 
Cloth or filter paper, and bottle for 
table use, 

Chili Vinegar. — Chop fine £$ chili 
peppers and pour over them i pint 
or more of pure vinegar, fxit stand 
eh Out ten days or two weeks, strain 
through cheese eloih and preserve in 
small bottles tightly corked for table 
use. 

Cayenne Vinegar.— Place $ ounce 
of Cayenne pepper or paprika in a 
glass bottle and pour over It a pint 
of pure vinegar. Le L stand a mouth 
or more, shaking frequently; Strain 
Into small bottles and cork tightly. 

Shall ot Vinegar. — Chop fine A doz- 
en shallots, put them in a glass bot- 
lie* pour over them a pint of pure 
vinegar. Cork tightly. Let stand a 
month or more* strain and preservo 
jn small bottles tightly corked. 

Camp Vinegar. — Chop together ^ 
dose ii anchovies* 1 shallot, 1 clove of 
garlic, and stir in J salt spoon f ut of 


Cayenne and 3 ounces of walnut cat- 
sup. Place in a glass bottle and pour 
over It ? pint pure vinegar. Let Stand 
a week or ten days* strain and bottle 
for use. ■ 



Garlic Vinegar. — Pkec ill a glass 
bottle 1 ounce of finely chopped gar- 
lic, pour over it a pint of strong vine- 
gar. Let stand Icn days, shaking fre- 
quently, ct rain and bottle for use, 

Curry Vinegar.-— Place 3 ounces of 
curry powder in a glass bottle, add 
3 pints of strong vinegar* Let stand 
a week or ten days in a warm place, 
strain and bottle for use. 

FiCKLES ASTO FICKLIKG 

Pickling Vegetables. — Almost 
every sort of esculent may !>e pre- 
served for table use by means of 
spiced vinegar. The objects to he 
obtained arc to secure firmness or 
hardness of texture, to impart a fine 
brig] it green or other color, to kill fib 
germs of decay that may be present, 
Slid to protect from the air. 

Firmness of texture JS secured by 
steeping the vegetable in strong brine 
for U number of days, and by picking 
them over at intervals to disem-cl nil 
doubtful specimens. This may be 
dune by lifting them from t tic brine, 
rinsing them and after they have been 
picked over, covering them with brine 
iliat Ik freshly made. The excess of 
brine may then be removed by fresh- 
ening them in pure salt wafer for 
twenty-four hours or more. 

A fine green is imparted by lining 
a IikUIc with fresh vine leaves and 
packing the pickles with these in al- 
ternate layers. The addition of pow- 
dered alum sprinkled among the lay- 
ers assists in setting or fixing the 
color. They arc then covered with 
cold water and boiled for two hours 
or more until the color A$ fac- 
tory. Cooking, of course, softens 


them, but their freshness may be re- 
stored by dropping them into iced 
w filer for an hour or two, 

Finally, scald big hot pickling liq- 
uid is poured over them both to kill 
the germs of decay and exclude the 
air. A 3 id this process may be re- 
peated by pouring off flic pickling 
liquid, bringing it to a boil and again 
pouring it over them at intervals of 
every two or three days for a fort- 
night, The jars may then be scaled* 
or a layer of cotton batting tied over 
them to exclude the germs that float 
in the air, and thus they may be pre- 
served for years. 

¥ 

To Select Cucumbers for Tickling. 
— Plant for pickles a variety of cu- 
cumbers that bears a large number 
of small cucumbers, only 2 or 3 inches 
lung when ripe. These arc stria 1 1, 
compact, and make firm* crisp pickles 
that are preferred by most persona 
to the large cucumber pickles, which* 
when ripe, are 5 to 't inches long, § 
to 3 inches thick* and full of seeds. 

Or use the small, unripe specimens 
of the large varieties. Cut the cu- 
cumbers from the vinca carefully. 

Leave part of the stern on. And take 
care to handle them gently. If 
bruised they will become soft and de- 
cay, Pick the vines clean each mor cl- 
ing of all that are of a suitable size. 
This keeps tine vines bearing. Pick 
them over carefully. Throw out any 
that "are bruised or spotted in any 
way. And, If an A1 quality of pickles 
is desired* cither for home use or for 
sale, sort them into lots of uniform 
size and shape. 

To Prc serve Cucumbers for Tickles. 
- — Dave ready two or more stout 
wooden tubs or earthenware jars* and 
in these each morning as fast as they 
arc gathered pack the pickles in lay- 
ers. First put on the bottom of the 
vessel a layer of salt A inch thick* 
I lieu a layer of cucumbers. Over 
them put a layer of salt about | inch 
thick. When about 30 cucumbers 
have been packed In this way, add a 
largo cupful of water. This will dis- 
solve the salt and make brine enough 
to cover the encumbers* Put a. stout 
board, with n stone on top, over the 
cucumbers to press them down in the 
brine. Continue to add more cucum- 
bers from time to time as they arc 
ready, picking them if possible in the 
morning before the dew is oJT. Add 
salt and water until the keg is full. 


THE SURVIVOR Vui. .1 


272 E 


THE SURVIVOR Vcl. 5 


Weigh down the- cucumbers securely 
under ilie brine arid until ready to do 
them up store tEie keg in a euld Cel- 
lar. Ijook at them now and then to 
be sure that they arc kept under the 
brine, and add more brine, if neces- 
sary, to replace the water Jest by 
evaporation. Let stand in brine ten 
days to two weeks, or ltidLL they 3)e- 
cmne yellow. But they will not be in- 
jured if allowed to stand longer, pro- 
vided the brine cover? them. 

Or after standing: hi Cold brine for 
one week, lift them carefully from 
the brine with the hands, so as not to 
bruise them. Place l lie brine over the 
fire and bring it to a boil. Immerse 
l tic cucumbers in the brine while boil- 
ing hot. 

Or some authorities recoin mend 
that the brine fie poured off + hen ted, 
and ugFLin poured over the pickles 
each day for a week or more, or every 
two or three days, But the better 
opinion seems to he in favor of stceji- 
ing or immersing them in Cold brine 
for a longer period to draw out the 
rank juices that occur in all crude 
fruit rather than to pour scalding 
brine over them. Scalding is thougEit 
by many to be unnecessary, and to 
tend to make the pickles soft* 

To Store Pickles. — Wooden tubs or 

casks are to be preferred for storing 
pickles in large quantities, or glass 
bottles or fruit jars for the finer 
qualities. There is an nd vantage in 
Small hollies, Crocks, Or jartf as only 
a. small quantity need be opened al a 
time. 

Porcelain* granileware, aluminum* 
or new tinware are the most suitable 
vessels in which to heat tlie vinegar 
and the brine. Anything that has 
held grease will spoil pickles, 

If packed in wide-mouthed glass 
bottles or fruit jars* seal tightly, or 
eork and cover the corks with melted 
paraffin or other bottle wax. Jtut if 
the pickles are laid down in jars or 
kegs they should be looked over occa- 
sionally, and if any of tEiem are soft 
they should be removed, I lie vinegar 
turned out, scalded, and again poured 
over lEic pickles, There must be suffi- 
cient vinegar to cover Hie pickles 
thoroughly, and it must he of at least 
medium strength. If the vinegar be- 
comes weak, pour out and replace 
with fresh vinegar scalding hot, The 
addition of a little sugar when the 
pickles are looked over hetps to keep 


tEiem and improves their flavor. By 
tine blending of the flavors of (he va- 
rious ingredients, pickles, if properly 
laid down, should improve with age* 

Store pickles in a. cold place, ns if 
they are kept too warm they may be 
attacked by the small fly sc *amiliar 
in autumn. 

Or to lay down pickles permanently 
in brine, cover them with boiling 
water and Jet stand until they Eire 
cold. Drain thoroughly, Put a layer 
of dry salt its, the bottom of the bar- 
rel* put down a layer of pickles, cover 
with dry salt, and so continue. Add 
no water. Put a weight above thenj 
nnd their juice will furnish the neces- 
sary moisture to dissolve the salt and 
make sufficient brine to- cover them, 
A small quantity can be f reslie tied 
from time to time and freshly pickled 
as required for use. But tills method 
of laying down pickles is not the One 
commonly preferred. 

To Fre alien Cucumbers, — After 
cucumbers have been steeped in brine 
u rj til they arc entirely yellow,, and 
about three days before they arc to 
be done up, lift them carefully from 
the brine Into a clean, vessel, cover 
them will i clean cold water and let 
stand Ihrec or four days, changing 
the water each day or ofteuer to 
freshen them. 

To Tickle Cucumbcis^— Back Ihc 
freshened cucumbers in wide-mouthed 
bottles or jars and pour over them 
either pure vinegar boiling hot or any 
desired pickle of spiced vinegar and 
seal. 

Or first pour over them pure vine- 
gar scalding hot and let stand in n 
warm place until they become green.. 
Every two or three days pour off the 
vinegar, reheat it and again pour 
it over the cucumbers scalding hut; 
when the color is satisfactory pour 
off the pore vinegar and cover them 
with the spiced pickle if desired. But 
while the above is recommended as a 
thorough method designed to prepare 
rt high-grade quality of pickles* rec- 
ommend a lions of authorities differ 
very widely and good practice doubt- 
less varies equally as much or more. 
One authority recommends merely 
washing cucumbers in salt and water, 
and immediately bottling and cover- 
ing them with boiling hot pickle. 
Another* scalding fresh-picked cu- 
cumbers with boiling brine* and when 
cold draining and at once covering 
them with boiling vinegar. Another 


would cover fresh-picked cucumbers 
at unee witli boding vinegar contain- 
ing a handful of salt* reheating the 
vinegar every two or three days until 
they become green, then pickling and 
scaling. Hence it may be inferred 
that preserving in brine before pic- 
kling is not necesssary, but we prefer 
to recommend it for reasons already 
stated. 

Authorities also differ es to whether 
the brine should be cold or heated, 
and the length of time the cucumbers 
Should be Immersed in brine, and also 
ns to whether it is sufficient to cover 
the cucumbers with scalding vinegar 
and immediately sea], or preferable 
to let them stand, reheating the vine- 
gar occasionally to green them* All 
of these questions must be decided by 
each person for Id nisei f according to 
l be grade of pickles desired, and his 
willingness to trike LEie necessary 
pains. In general, it is believed that 
l(]C slower and 3110 re painstaking the 
process* the better will he the quality 
of the product. 

Utensils for Pickling. — It was for- 
merly customary to make pickles in 
kettle? of brass or bell me Lai in order 
lo give them ft bright green color* 
and also to add more or less alum fur 
lEie same purpose* But the action of 
the acetic acid contained in vinegar 
upon brass and similar metals is to 
produce a poisonous compound, es- 
pecially if the pickles are allowed to 
stand In them until they become cold. 
The DSC of alum is also injurious, 
and for the same reason chcEip earth- 
enware* which Is frequently gtaued 
with lead, should not be employed. 

Many people have a prejudice 
against deep green pickles found on 
Llic market, on account of the fear 
tint poisonous Substances may have 
been used in the manufacture. lienee 
homemade pick! eg of n good color 
and flavor usually find a ready and 
profitable local market. 

Tq Test Pickles foy Copper, — -To 
And out If pickles are poisonous from 
having been cooked in brass or cop- 
per kettles, chop a sample of the 
pickle flue, place it in a glass bottle 
with a few drams of liquid ammonia 
diluted with about half as much water. 
Shako thoroughly* mid if there are 
any traces of copper in the pickles 
the contents will be of a deep blue 
color. 

Vinegar for Pickles.- — -White-wine 
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or sugar vinegar is perhaps tlie lu&st 
stait-nble for a fine grade of pickles* 
But a of good quality of vinegar f Eint 
is fully ripened and has been pre- 
viously clarified may be used. The 
vinegar should be hotted and freed 
from n) Other or sediment that would 
cause the pickles to ferment. 

To Clarify Vinegar*- — Throw nn 
ounce or so of sit redded isinglass into 
each gal km of vinegar and let stand 
a few (Liya lo clear, Strain through 
cheese cloth. 

To Eecp Vinegar Free from Mold. 
“Lay a small hag of thin muslin 
containing mustard on top of the 
pickles. If the vinegar has been 
properly boiled and clarified, it will 
tend to prevent llic formation of 
mold. 

To Strengthen Weak Vinegar. — 
Pour it off tiie pickles, bring it to a 
hoik pour it hack over them end 
add about | teaspoonful of alum and 
spread over the top layer a piece of 
brown paper soaked in New Orleans 
molasses. 

Or butt down the vinegar with very 
gentle heat so as tu allow it lo lose 
its surplus water by evaporation. 

Or allow it to freeze, and remove the 
ire before it melts* Ace lie acid does 
not readily freeze. Hence the quan- 
tity of acid in proportion to the bulk 
of water becomes greater* 

Spiced Fickle. — The following reci- 
pes are recommended for pickling 
liquids for cucumbers and other vege- 
tables, mixed pickles, etc., including 
mushrooms, onions, walnuts, cucum- 
bers, cauliflowers, samphires* green 
gooseberries, barberries, radish pods, 
melons, French beans, tomatoes, lem- 
ons, peaches, garlic, peas, cod tins, 
beet toot, and red cabbage without 
brine and with cold vinegar. The 
smaller and more delicate vegetables 
should not be soaked in brine as long 
as the larger and Hie coarser sorts, 
and may in some cases bo pickled 
cold by pouring over tl Lem strong 
pickling vinegar without scalding* 
Spices for pickles should not be 
ground, and should he slightly b raised 
or crushed in a mortar, which may be 
improvised by using a wooden bond 
nod a potato masher as n pestle, Or 
the end of a hard piece of wood. 
When ground spices are used they 
should be tied up in bags of thin 
muslin. To make spiced pickle add 
to l gallon of vinegar I cup of salt. 


1 cop of sugar, t handful of horse- 
radish, £3 tahlegpoonfuls of mustard, 
1 green pepper. 

Or to every 3 quarts of vlncgftr add 
£ ounce of mace, J ounce of gin- 
ger sliced, 1 dozen cloves, 1 ounce of 
black pepper, 1 handful of salt. Boil 
ritt together for not more than five 
minutes, and pour over the pickles 
scalding hot* 

Or add to the above if desired 3 or 
■1r cloves of garlic and shallots* 

Or to 3 quarts of pure white- wine 
or other strong vinegar add £? ounces 
of ginger, ^ ounce of mace, \ pound 
of salt, £ tablespoonful of Cayenne 
pepper, 1 ounce of white or binds 
pepper ungrOUijd, 1 ounce of mustard 
Seed, !' ounces of • shallots* Boil to- 
gether not more Hum five minutes 
and pour Over cucumbers and other 
hard, firm vegetables scalding hot, 
or over small and delknlc vegetables 
cold. 

Or crush together in n mortar 4 
ounces of un ground black pepper, £ 
ounces of ginger root, I ounce of all- 
spice and 4 ounces of Salt* Cave n Lie, 
paprika, or garlic mar be added in 
small quantities if desired. Flacc a 
quart of vinegar in an enameled 
saucepan, and bring lo a boil* Stir 
in these spices* Let boil , not more 
than five minutes and! pour over the 
pickles scalding hot for cucumbers, 
walnuts, and the like, or cold for cab- 
bage Or fancy mixed pickles. 

Or place these sptces in a glass 
bottle or stone jar, cover with a 
quart of green vinegar, seal, and let 
stand In a warm [dace three or four 
days, shaking frequently. Four over 
the pickles either hot or cotd, 

Or to 1 gallon of vinegar add G 
ounces of salt, I ounce of spice, 1 
ounce of mustard, $ ounce of mace, 
^ ounce of doves, £ ounce of nutmeg, 
3 ounces of sliced horse-radish* Bruise 
these spices in water, mix, cover with 
cold water and boll not over five min- 
utes. Pour over the pickles hot or 
cold, and if desired, after letting them 
stand twenty- four hours, place the 
whole in a porcelain saucepan and 

simmer until the color is satisfactory* 
Bottle and scab 

Or to every £ quarts of vinegar add 
1 teaspoonful of black pepper, I tea- 
spoonful of mace, £ cupful of sugar, 
let the mixture boil up not to csCeed 
five minutes. They may be bottled 
hot or cold and will be at once ready 
for use* 


Or beat Hie vinegar and pour it 
boiling hot over the pickles. 

Or place in a porcelain kettle 100 
■sEitall cucumbers previously soaked in 
brine nod freshened, cover with vine- 
gar, add a handful of pepper corns, 
a handful of horse-radish, i ounce of 
cloves, 1 ounce of white mustard seed, 
a small quantity of Cayenne or pa- 
prika, and let the whole boil not to 
exceed five minutes. 

Or heat the vinegar and spice and 
pour it hut over the pickies. The 
addition of horse-radish helps to keep 
the pickles sweet and sound. Old’ 
tune housewives used often to add to 
the pickles a little dill from the herb 
bed* 

Or to each gallon of vinegar add 

1 pound of good quality brown su- 
gar, I tablespoon ful of olive oil, \ 
tablespoon ful of mustard seed, 1 tu- 
blespoonful of green pepper pods, 

2 ounces of horse-radish, £ ounce of 
cloves, i ounce of mace, 1 ounce of 
ginger, 1 Ounce of allspice. 

To Fickle Large Cue am hers .—Parc 
7 pounds of large cucumbers, remove 
the seeds and cut into inch pieces* 
Cover with vinegar acid water, half 
and half, and add a large pinch of 
salt. Boil until clear but not over- 
done. Drain in a colander. 

To one pint of good vinegar add Si 
pounds of brown sugar; as soon as it 
comes to Hie boiling point put the cu- 
cumbers back into the kettle and let 
the whole bott up. Again drain 
through the colander, and when cold 
put them in layers In n jar, sprinkle 
between the layers slick cinnamon, 
cloves, allspice, a few kernels of black 
popper, a little mace, and a handful 
of raisins. Cover with lbc pickling 
liquid and seal* 

Or cut a piece from the large end 
of each cucumber, leaving it attached 
br a piece of the skin. Scoop out the 
seeds and steep in strong brine for 
n week until entirely yellow. Stuff 
with equal parts mustard Seed, 
ground ginger, and pepper, with the 
addition of small onions, shallots, or 
garlic if desired, Sew on the tops 
and cover wiLli pickling liquid as for 
gherkins* 

To Pickle Melons and Mungoes*— 
Prepare as for large cucumbers, cut- 
ting otf the top and stuffing the in- 
side with the same mixture. Or 
pickle as for gherkins, First steep 
in strong brine for a week or more, 
then freshen in clear water and pickle 
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in pure vinegar or spiced pickling 
liquid, as preferred. 

Sweet Pickles - — Cue umbers and 
Melons, — -Prepare as for gherkins by 
steeping in strong brine for a week 
or more. Quarter them, take out the 
seed and pulp, freshen in clear water 
for three or four days, and cover with 
n sirup prepared of sugar, ginger, 
and lemon as follows? 

Dip 1 pound of loaf sugar lump by 
lump in clear, soft water and place 
dripping wet in a porcelain saucepan. 
Stir in l ounce of bruised ginger and 
boil to the thread, stirring in the 
juice and grated rind of one lemon. 
Tour over IEuj melons cold, 

To Green Pickles .-—If fresh grape- 
vine leaves are obtainable, line a ket- 
tle with these and pack into it I ho 
cucumbers, etc., in alternate layers 
with vine leaves, and put a thick 
layer of vine leaves on Lop* In addi- 
tion, Sprinkle powdered alum, if de- 
sired, among the layers and over the 
lop. Fill up the ketlEe with cold water 
and cook or sEeam the contents over 
a slow fire for two hours, or until 
the color is satisfactory. Drain off 
the hot water through a colander, im- 
merse the vegetables immediately in 
iced water, anti let stand for an hour 
or Lucre to harden. Then pack in a 
suitable vessel and pour scalding hot 
pickling liquid Over them* 

Or the vine leaves may he used 
without the a Earn and witE assist in 
giving a fine green color to the 
pickles. 

MIXED FICHTES 

To make cheap mixed pickles have 
at hand a keg containing vinegar and 
put into it from time to time odds 
and ends of vegetables, as Small green 
beans, young cue umliers, small onions, 
radish pods, bits of Cauliflower, and 
(.he like, adding vinegar from lime to 
time to keep the vegetables covered. 
Thus any odd vegetables can be pre- 
served wit! tout expense except for the 
vinegar. Spice, etc., and with very lit- 
tle trouble. When the keg is nearly 
full place the contents in a suitable 
kettle with vine leaves and boil them 
about two hours. 

Drain off the hot vinegar, immerse 
the vegetables in cold water for an 
hour or inure to harden, add spkes 
to the vinegar, boil for five minutes, 
drain t!ic vegeta fairs thoroughly, place 
them in n suitable keg or jar and 
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pour the scalding hot pickling liquid 
over them. 

Or take any assortment of Succu- 
lent vegetables, as small French beans 
of uniform sine, small select gherkins 
B or 3 inches long, small cucumbers 
sliced, and prepare tEiem as for ordi- 
nary cucumber pickles* 

Prepare separately such vegeta- 
bles as broccoli, cauli (lower Stripped 
inlo branches, small pickling onions 
peeled, small red peppers, capsicums, 
radish pods, small fruit, white and 
red cabbage, celery, nasturtium seeds 
and the like by steeping for a short 

1 [roe, say two or Eh roe days, in brine 
Ai id slightly freshening them. Now 
pack the gherkins and sliced cucum- 
bers with the other vegetables in 
wide-mouthed glass bottles or jars in 
such a way as to show the greatest 
variety of color and display bh e con- 
tents to tiie best advantage* Much 
of the attractiveness and consequent 
salability of mixed pickles is due to 
skillful packing. Cover with any of 
the above spiced liquids recommend- 
ed for cucumber pickles. 

Or prepare a special pickle con- 
taining turmeric, which will improve 
the color, For each gallon of vinegar 
mix 4 ounces of ginger, 4 ounces of 
turmeric, 2 ounces of while pepper, 
E2 ounces of chili pepper, 2 ounces of 
allspice, 1 ounce of garlic, ^ ounce of 
shallots, \ pound of bay sail. Jim iso 
together in a mortar arid boil hi the 
vinegar not to exceed five m ionics. 
Four this liquid scalding hot over the 
vegetables and when cold slice in i 
pound of horse-radish and stir in 1 
pound of mustard seed. 

Or for each gallon of vinegar mis 
3 ounces of bay salt, A pound of mus- 
tard, 2 ounces of turmeric, 3 ounces 
of ginger, I ounce of cloves, J ounce 
of black pepper, Cayenne, or paprika 
to taste. Bruise tbe spiCeS in a mor- 
tar, mix ah together and bail in the 
vinegar nut more than five mmoles. 

Mustard Pickles*— Steep in a weak 
brine for twenty- four hours about 

2 quarts of gherkins, 1 quart of 
pickling onions, 2 quarts of small 
green tomatoes, I small cabbage 
head chopped fine, or one large cau- 
liflower pulled into branches with 3 
or 4 green peppers and hoik Then 
stir together in a mixing bowl 1 cup 
of flour, fi tablespoon fuls of mustard, 
I heaping teaspoon f ill of turmeric, 1 
quart of sugar, RuEj up with a little 
cold vinegar and Stir in the addi- 


tional vinegar lo make 2 quarts in all* 
Cook over a brisk fire, stirring con- 
stantly until It thickens* Pour over 
the pickles scalding hot and seal. 

Cut into small pieces I quart of 
largo green cucumbers, I quart of 
very small gherkins, 3 inches in length 
or less, I quart of white button 
Onions, 1 quart of green tomatoes 
sliced and Cut in Cubes, 1 large cauli- 
flower pulled into liny flowerets, and 
4 peppers sliced and cut into cubes. 
Do not chop the ingredients, hot cut 
into Cubes or chunks \ to ^ inch 
in thickness, Soak for twenty-four 
hours itl ft weftk brine of about J 
cupful of salt in a gallon of water. 

Place the whole on tbe fire, bring to 
a boil And pour into a colander to 
drain. Mix together in a bowl 6 ta- 
blespoon fuls of ground mustard, 1 of 
turmeric, ] cupful of flour, I cupful 
of brown sugar, mix dry, rub into a 
Smooth cream with a little vinegar, 
and dilute with additional vinegar, 2 
quarks being used in all. Pour the 
mixture Into ft preserving kettle and 
let It boll until It thickens, then stir 
In the pickles, let them boil Tip* Pour 
Into suitable cans or jars, and sl.J. 

Or for sweet chowdiow, cut into 
inch cubes 2 dozen small cucumbers, 
G green peppers, or 3 green find 3 red 
peppers, and 2 quarts of green toma- 
toes. Add 2 quarts of small button 
onions, 2 heads of cauliflower picked 
into pieces. Place these in it preserv- 
ing keUlc, and pour over them a 
sauce composed as follows? 

Mix together in a bowl 4 tcaspoon- 
fuls of celery seed, 1 cupful of mus- 
tard, J ounce of turmeric, 4 cupfuls 
of sugar* Hub to a smooth paste with 
a little of tiie vinegar and dilute with 
the remainder of the vinegar, using 
2 quarts in all* Pour over flic 
strained pickles, bring Ihcui to a boil, 
pour out and seal* 

India Pickle. — Chop together 1 
peck of green tomatoes, 1 small head 
of cabbage, 6 or fi large green pep- 
pers and B large onions. Mix and 
cover with vinegar and boil until they 
are lender* Sail to taste* Drain in 
$ colander. Add a dressing composed 
of A pound of mustard with 2 table- 
spoonfuls of Curry powder stirred to 
the consistency of cream with vine- 
gar. Mix well and seal in glass juts 
or wide-mouthed bottles* 

EpanJsh Peppers. — Steep in brine 
for three days \ dozen good-sized cu- 
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cumbers. On tin; second day si tee | 
dozen unions and chop fine £ peek of 
green tomatoes mid 2 beads of ealv 
bage. Sprinkle these with salt and 
let stand overnight. Now drain the 
cucumbers from the brine, cut m 
si Eocs-j, place all in a preserving kettle 
and cover with vinegar. Add 3 ounces 
of white mustard seed, 1 ounce of 
cdecy seed, 1 heaping tablespoon ful 
of turmeric, | cup of mustard, I 
pound of brown sugar. Mix and flinii 
micr with gentle heat for half an hour. 
Pour into wide-mouthed glass bottles 
or jars, seal, and keep in a cool place. 

TicesrtilH, or Indian Pickle. — Tills 
consists of a great variety of succu- 
lent vegetables (the more varied the 
better) mixed And pickled together. 
To make piccalilli slice I hard white 
cabbage head, remove the outer leaves, 
pull to pieces 9 cauliflowers, ndd 30 
selected French beans, 1 root of horse- 
radish, sliced fine, 9 dozen pickling 
Onions, I dozen green gherkins of uni- 
form Size, f^t stand in brine three 
or four days, drain through a colan- 
der, and place in a preserving kettle. 
Add 9 ounces of curry powder, I ounce 
of garlic, l ounce of ginger, J ounce of 
white mustard seed, * ounce of cap- 
sicum or paprika. Cover wilh vine- 
gar and bring to a boil. Preserver iti 
glasses tightly sealed. 

Or pull apart the branches of a 
large head of cauliflower, Cut a hard 
wit ite cabbage head in quarters, re- 
move the outer leaves, chop it fine of 
shred it ns for cold. slew. Slice a 
number of cucumbers and pickling 
onions, French beaus, radish pods, 
nasturtiums, samphire, and any o ther 
vege tables at hand* Place these in 
a large sieve, sprinkle them with salt 
and lay them out in the Sun for three 
or four days to dry. Now place them 
in a preserving kettle, cover with 
cold vinegar, and bring to a boil. Let 
them boil up once. Pack in glass and 
seal. 

Or if it is desired to make an extra 
quality, keep all the ingredients sepa- 
rate and scald them separately In hot 
vinegar, but do not put them together 
until they are cold. Bruise together 
in a mortar 4 ounces of ginger, 9 
ounces of whole white pepj;>er, £ 
ounces of allspice, j ounce of chilis, 
4 ounces of turmeric. Add £ pound of 
shallots, 1 ounce of garlic, j pound of 
bay salt. Cover with 1 gallon of vine- 
gar and boil thirty minutes. Strata 
through cheese cloth and add 1 pound 


of mustard rubbed up free fronl 
lumps with & small quantity of cgift 
vinegar. Then dilute with more vine- 
gar to the consistency of milk and 
stir into the pickling liquid. When 
the pickling liquid is cold pour it 
over tiie pickles* Mix well and pack 
in glass bottles or ft large jar corked 
or sealed to exclude the air. 

Piccalilli if well prepared should 
improve with age* 

Chowchow. — -Chowchow is line Chi- 
nese name for a kind of mixed pickles 
originally imported from that coun- 
try and similar to piccalilli or Indian 
pickle, except that the ingredients 
are in in cud line and mixed together. 
Chowchow is frequently used to stuff 
pickled peppers* It is sometimes 
known as English chowchow on ac- 
count of its popularity in that coun- 
try. French chowchow is a name 
sonic Limes applied to mustard pickles. 

To make Chinese or “English* 
chowchow cl tup fine 2 medium- sized 
he alls of firm, white cabbage, ^ peck 
of greeu tomatoes, 9 quarEs of firm 
ripe tomatoes, A dozen of grCeu pep- 
pers, and 9 red peppers* Mix all to- 
gether and pack in a bag of coarse 
burlap or linen in layers of 9 or 3 
inches deep, mixed between with J av- 
ers of Salt. Improvise a rack of slats 
of wood laid over the top of the bar- 
rel or keg into which it can drain, 
Place the chowchow on this and put 
oyer it a heavy weight. Let stand 
twenty-four hours mi tier this pres- 
sure. Remove, pour out into n largo 
pan and add H puds of sugar, * cup- 
ful of grated horse-radish, 5 Lea- 
spoonful of ground mustard, 1 ounce 
of white mustard seed, 1 ounce of 
celery seed, 1 tablespoon fill of mace, 

1 gill of Dutch mustard. Stir well, 
pack in glass or wood and seal. 

Or for another sort of chowchow 
slice or chop fine, as preferred, 1 peck 
of tomatoes, I quart of green peppers, 

2 quarts of onions, 1 medium-sifted 
Cabbage head shredded as for cold 
elaw, and 1 quart of white mustard 
peed. Keep these ingredients sepa- 
rale and pack In layers in a jar or 
tub, first tomatoes, next peppers, next 
onions, next cabbage. Sprinkle over 
tfcLs part of the mustard seed, and so 
continue, repeating the Dyers agniii 
and again until all has been packed* 
Pour over tills any strong liquid de- 
sired, scalding hot. Let stand twenty- 
four bo urs, pour tlie whole into the 


preserving kettle, bring to a boil and 
let boll not more than five minutes* 
Pack down In suitable jars or tubs 
and scab 

Bengal Chutney. — To make this 
celebrated Indian condiment, mix to- 
gether 1 pound of tamarind pulp, I 
pound of sultana raisins, 1 pound of 
ripe tomato pulp, I pound of sweet 
apples minced fine; extract and add 
the juice of 12 lemons, grate and stir 
in the rinds; add 4 ounces of garlic, 
C onions chopped fine, i pound of red 
chilis, 12 ounces of powdered ginger, 
1 pound of brown sugar. Place all 
together in a tub or jar, cover will) 
a gallon of strong vinegar, and let 
stand for a month or more in a warm 
place, stirring occasionally until it 
is well fermented. Pack in small, 
wide-mouthed glass bottles and Seal 
tightly. 

Cncumher and Onion Pickles. — Cut 
into thick slices 3 large onions to 
each dozen cucumbers* Place in a col- 
ander or .sieve, sprinkle with salt and 
let stand twenty- four hours. Pi sec 
In a suitable keg or jur, cover with 
boiling vinegar* Cover tightly and 
let stand overnight. Boil up the vine- 
gar each day, pour over them scald- 
ing hot, and at once cover tightly to 
exclude the air* When the color is 
satisfactory pour over them spiced 
pickling liquid and Seal* 

PICKLED YBJETASLEB, HtJT3* A2JD 

jftUm 

To Pickle Tomatoes. — Slice l peck 
green tomatoes, bring to a boil | gal- 
lon of any good, spiced pickling liq- 
uid, and put the tomatoes to boil in 
tins for a quarter of an hour. When 
cold pack away in tubs or jare and 
seal. 

Or slice I peek of green tomatoes; 
sprinkle with salt. . Let Bland two 
days. Slice and salt eeparatcly 3S 
medium-sized onions. Mix in a bowl 
4 ounces of mustard, % ounce of mus- 
tard seed, 1 ounce of cloves, 2 ounces 
of turmeric, and add garlic, rapsb 
cum, or paprika to flavor if desired* 

Put in a preserving kettle a layer of 
onions, sprinkle with mixed spice, 
then a layer of tom a toes and spice, 
and so on. When all are packed pouf 
over them boiling vinegar and £) tu- 
rner for about two hours until the 
color Is satisfactory. 

Or slice green pickles acid place 
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thorn in a colander* Strain lu a ket- 
tle of boiling water until they arc 
soft, place hi jars, cover with an y 
good pickling liquid cold. Let stand 
twenty- four hours, draw off Uio liq- 
uor, bring It to a boil and pour over 
t ha pickles scalding hot* 

Or gather the tomatoes when they 
arc turning red, but before they are 
dead ripe. Pack them in jars whole 
and without peeling, sprinkle mixed 
spirts with ft little bay salt at tEic 
rate of about a cupful lo a gallon. 
Pour over them cold cider vinegar 
and Seal. 

Or pour over 1 bushel of whole to- 
matoes a quantity of boiling water. 
Let stand until cold, pour off the 
water, skin the tomatoes, place them 
in a preserving keltic find boil Until 
they are soft, Stir in mixed spices. 
Lay down, the tomatoes in jars and 
seal to exclude the air. 

Pickled Onions. — To prepare onions 
for pickling, “ top and tail n them, 
remove the outer skins and steep 
them in brine for n period of two or 
three days, to two weeks or more. 
Afterwards freshen them in clear 
water for a period of one to three 
days. 

Or if pref erred, boil them in dear 
water or brine for ten or fifteen min- 
utes. Afterwards pack them in w I tie- 
mouthed glass bottles j>t jars, and 
cover -with pure vinegar or spiced 
pickling liquid scalding hot or cold. 
When cold seal for use. The addition 
of ft spoonful of olive oil to each bot- 
tle is said to keep the onions white. 
Cork tightly and cover the corks with 
bottle wnx or melted paraffin, Seal 
pith cotton batting. 

To Select Pickling Onions,— Chooso 
for pickling small silver-skin button 
onions, preferably of uni form size. 
Gather them when they arc quite dry 
and ripe and pick them over CftK- 
fully, rej cctlng any that arc soft, un- 
ripe, or spotted. 

To Tickle Onions CoJtL — Place the 
onions m a clean, dry glass bottle or 
jar, cover them with cold vinegar and 
add mixed spices as preferred. Add 
a little mustard seed, mace, arid cap- 
sicum, or allspice and black pepper 
unground Or grated, or sliced horse- 
radish or garlic, capsicum find pa- 
prika, if desired. Seal the bottle and 
let stand two or three weeks before 
using* Or] ions are very easily pickled 
in this way atul have an exquisite 
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fiavor, but will not keep more titan 
about six or eight months. 

To Tickle- Onions with Trine,— 
Cover tike onions with cold brine and 
let stand two weeks or more, or sleep 
in strong brine for one week, then 
heat Ibc brine and pour It over them 
scalding hoL 

Or pour over them at once strong 
find hut brine and let stand two ur 
three days, After steeping in brine 
d rn in through a colander, freshen 
Jil dear water for twenty-four hours, 
pour off the water and lay them on a 
dry cloth to drain. Pack them in 
jars or bottles and cover with spiced 
pickling liquid boiling hot, Cork 
tightly and seal. 

Or pour over them cold pickling 
liquid or cold vinegar and seal. 

Pickled Cabbage. — -Select firm, ripe 
heads of either white or red cabbage, 
or mix tEie two, Quarter them, re- 
move l lie outside leaves, and let them 
dry. Shred them its for cold slaw 
and lay them down in a suitable jar 
between layers of salt. Cover with 

s I ron g spiced pickling liquid and 
seal. 

Or shred the cabbage, place it In a 
preserving kettle ur suitable jars, 
fttid cover with boiling water. Let 
stand until cold. Drain. Add mixed 
spices and cover with cold vinegar, or 
cover with spiced pickling liquid. 

Or boll the cabbage in salted water 
until It 15 lender, The pickling liquid 
may be ]>ourcd on cold or scalding 
hot. In the latter case let stand un- 
til perfectly cold. Seal air tight and 
store in a cool, dry place. 

Or If the jars arc not air tight* 
after a few days open them* fill up 
with vinegar and again seal. 

Pickled Cauliflower. — Cut the cau- 
liflowers on a dry,, hot day, after the 
dew lias evaporated and before they 
are fully blown. Slice and sprinkle 
them with Salt, anti let stand fur two 
or three days. 

Or boil in salt and water until they 
are tender. Drain off the water nr 
juices* spread upon n dry cloth, cov- 
ering with another cloth, and let 
stand m a warm place for twenty- 
four hours. Pock hi jars, rover with 
cold spiced pickling liquid and seal. 

Or place the cauliflowers in cold 
salt and water at the rate of 4 ounces 
of salt lo 1 quart of water, and bring 
to a boil over ft slow fire. Remove 
immediately and cover with cokl 
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spiced vinegar. 

Tickled Green Corn.— Pull the Cars 
of Corn when slightly overripe but 
not too hard. Take off the outer 
husks, leaving t lio corn well covered 
with Use inner husks, and tie the lat- 
ter tig] illy at tin; top end. Pack the 
cars of turn t Ews prepared in a dean 
firkin or cask and cover with strong 
brine. When wanted for use soak iti 
fresh water twelve ] iours or more, 
changing the water occasional ly* 

Tickled Walnuts. — Pick small green 
walnuts about the first week in July 
or before the middle of the mouth, 
after which they are likely lu become 
hard and woody. Test them by 
t Enlisting a strong pin through them, 
and discard all that arc too old and 
hard. Scald them slightly in boiling 
water. Rub off the outer skin be- 
tween cloths (or this may he omitted 
if preferred), and put them into cold 
brine strong enough to bear up an 
egg. Thrusting a pin through them 
also allows the pickle to penetrate 
more thoroughly and quickly than 
would otherwise be the case, Let 
tkem stand a week or two, changing 
the brine every two or throe days. 
Pour them out in a sieve or into a 
cloth strainer to dry and let them 
aland a day or two or until they turn 
black. Pack them in bottles or jars 
and pour over them spiced pickling 
liquid scalding hoL Let stand, until 
cold otid seal. 

Or if tEiey are not to he pealed air 
tight, pour off the j tickle each day 

for three or four days, bring it to h 
boil, take off the scum and pour over 
the walnuts scalding hot. 

Or instead of steeping in cold brine, 
pla co the walnuts in a strong brine 
and simmer for an hour or two. Ex- 
pose in a sieve or cloth strainer 
twenty-four hours Or more, or until 
they turn black, Pock and cover with 
scalding hot spiced pickling liquid. 
Two to six months will be required 
before they are fit to eat. During 
this time they must be kepi covered 
from the air etlE]Cr by sealing the 
jars or keeping them covered with 
vinegar* 

To Pickle White Walnuts.— Pick 
Email greet! walnuts as above and 
pare them very thin, or until the 
whites appear* Place in cold brine 
strong enough to hear up an egg and 
simmer for five ur ten minutes, but 
do not let them come to a boil. Drain 
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and cover 1 1 1 r ' 1 1 h with cold brine for 
twenty-four hours or more. Pour out 
in a sieve or cloth strainer, cover them 
with a cloth, dry them carefully be- 
tween oleum soft pieces of cloth and 
pack then* down with blades of mute, 
nutmeg, and horse-radish. Cover with 

cold or hot vinegar and when cold 
SCul tightly to exclude the air. 

Pickle a Lemons. ■ — Slice J dozen 
lemons, sprinkle them with salt, lay 
ther i down in a large glass jar and 
sprinkle among them 2 ounces of 
spice, 2 ounces of while pepper, ^ 
ounce of in acc, { ounce of cloves* all 
bruised together in a mortar with £ 
ounce of Cayenne, 3 ounces of horse- 
radish, 3 ounces of mustard seed* 
Pour over them 3 quarts <Jf vinegar 
scalding hot This pickle is for im- 
mediate use, and will be ready Ett 
three days to a week. Red peppers* 
paprika, or garlic and shallots may 
he added if desired. 

Or cut | do&en lemons into six or 
eight pieces, cover with the mixed 
spices, m ill Ihe first recipe, place hi 
a. preserving kettle* cover with 3 
quarts of vinegar fmd boil a quarter 
of ail hour. 

Or pack the lemons in a jar, set 
the jar in boiling water and boil for 
fifteen or twenty minutes- Let the 
jar stand in a warm place stirring 
daily for Several weeks. Finally, 
bring to a boil, pack in small jars or 
bottles and scab 
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Or to pickle whole lemons, select 
small fruit and slit the rinds as if to 
take off the peel in quarters, but do 
not cut through the pulp. Cover the 
lemon? with salt, and pack it down 
hard to fill these slits* ruck them on 
end in a dripping pan three or four 


days, or until the salt melts, and let 
them stand, turning them end fur end 
in the liquor two or three times a 
day until l tie rinds are tender. To 
tins liquor add sufficient spiced vine- 
gar to cover I tie lemons. Tack them 
in jars with mustard srx. L d and garlic. 
Cover with any prepared pickling 
liquid acid seal. 

Or part a dozen lemons very thin, 
taking off so little of the outer por- 
tion of the rind that the while will 
not tic seen. Cut a gush in cacti end 
and rub them thoroughly with salt, 
rubbtng it into the gashes. Cover 
with salt acid let stand for three er 
four days. As the s.-tl t dissolves rub 
more into them and especially fill the 
gashes at ttic end. Mow cover with 
dry salt, place them in a very s!ow r 
oven with a dozen cloves of garlic mid 
half a teacup ful of scraped horse- 
rad isli, find let them dry, taking care 
that they arc not burned, or even 
browned* They should be thoroughly 
dried out — ns dry as paper. Now 
pour over them a gallon of spiced 
pickling liquid cold, Place the whole 
in a Suitable jar, and let stand in a 
warm place for two or three weeks, 
stirring or shaking frequently. Shake 
well and strain off a little of the 
liquid from time to time for table use 
in soups and sauces. Shred the lem- 
ons fine when required for made 
dishes, soups, sauces, etc, 

Pickled Peaches.— Look over the 
peaches carefully, selecting the rij>e 
fruit and discarding nil that arc soft 
or specked. Hub clean with n soft, 
dry cloth and stick into each large 
peach 4* or 5 cloves without the bends, 
and into each small one 3 Or 3 cloves. 
Place in a preserving kettle 1 gallon 
of vinegar, .Stir in d pounds of brown 
sugar and bring to a boil, removing 
the scum as fast ns it appears. Pack 
the peaches in suitable bottles or 
jars. Pour the boiling sirup over 
them scalding lied and cover Lightly* 
Jjct stand overnight, pour off the 
sirup once more, bring to a boil and 
again pour over the peaches* J>o tills 
for three or four days. Finally, pack 
iu cans or bottles and seal while hot. 

Or for sweet-picklcd peaches, allow' 
| pound of sugar by weight to each 
pound of fruit. Put the Sugar and 
peaches in layers in a preserving ket- 
tle and bring to a bulk Add for each 
(i pounds of fruit a pint of vinegar 
and in Ibc vinegar place a tiiiri mus- 
lin bag containing a tablespoon ful 


Cadi of cinnamon, cloves, and mace. 
Pour the spiced vinegar into the 
peaches and sirup with the bag of 
spices, and boil for not more tlian 
live minutes. Take out the poaches 
wills ft skimmer, lay them on Ido tiers 
to cool and continue boiling the sirup 
until it thickens. Pack (he peaches 
in jars, (HI to overflowing with boil- 
ing sirup, and seal at once. 

Or for sour pickled peaches, selerl 
full-grown p caches before they arc 
ripe* Salt them in strong brine for 
a week or two, change the brine every 
two Or three days, dry them on a 
eltdh strainer, wipe them with ft cloth 
and cover with liot, spiced, pickling 
liquid containing garlic, mustard, gin- 
ger, doves, and the like. Seal and 
dore for four or five months before 
bringing them to the table* 

Pickled Pears*— The above recipes 
for pEekled peaches may also be ap- 
plied to pickled pears. 

Or pack in a preserving kettle in 
alternate layers 10 pounds of ripe 
pe&rs and 3 pounds of coffee sugar. 
Four over them 1 quart of vinegar 
containing, in a thin muslin bug, 1 
ounce of cinnamon, 1 ounce of cloves, 
£ ounce of mace. Slice and stir in 4- 
ounces of citron and boil until the 
pears arc tender* Take out the pears 
with a skimmer, boil the sirup half 
an hour or more until it is thick* Fill 
Lite jars or cans to over flowing and 
sen I at once* 

Or prepare a strop of U pints of 
vinegar and 3 pounds of line sugar* 
tiring tilts to a bod. Flace in a pre- 
serving kettle u peck of ripe fruit, 
Jiceled and cored* pour the sirup over 
it and boil until the fruit is tender, 
but not soft. Remove the fruit with 
the skimmer and pack it in jars. 
Preserve the sirup, which may bo 
used again, and prepare a fresh sirup 
of 1J pints of vinegar and 3 pounds 
of coffee sugar* Place in this sirup 
n thin muslin bag containing an ounce 
each of any kind of mixed spices 
preferred* tiring lo a boil, fill the 
jars to overflowing, and seal. 

Ffcklcd Cherries, — Fill a wide- 
mouthed glass boUle or jar wills nice 
firm and medium ripe cherries. Add 
3 tablespoon fids of salt, and fill the 
jars with cold vinegar. ScelI nud let 
stand six or eight weeks before using. 

Pickled Peppers.— -.Soak fresh bell 
peppers, either green or red, in strong 
brine for a week or two, changing 
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every two or three days. Fact ill 
suitable jars find cover with cold 
vinegar, The seeds tend to make IEk- 
peppers very strong, and mny he re- 
moved if teas streiiglh >s desired. A 
few peppers added to pickled encum- 
bers improves them very much, as the 
licut of the peppers 3s taken out by 
the vinegar and becomes blended with 
the cucumbers, giving them an agree- 
able flavor. 

Fickled Beets,- — Select snndi red 
beats having the roots on and wash 
them carefully so ns not lo break l he 
roots or the skin. Place in a large 
keltic* cover with plenty of water and 
boil three or four hours. Take theca 
up carefully with u skimmer so os not 
lo break the ski op. Place l hem on o 
cloth strainer to coo! and dry. When 
cold, quarter them or pack them in 
suitable jars, cover with pure or 
pickled Cold vinegar, and seal so ns 
to exclude the air, If not Sealed (t 
will he necessary to pour off ilia vine- 
gar occasionally, bring 3t to a boil 
and pour it scalding hut over the 
beets. 

Or after the beets have been boiled, 
pack Iheui in jars and cover with hot 
brine strong enough to float nr: egg- 
When cool put tEie jars in a sauce- 
pan full of cold water, place it on 
UiC stove, and boil half an hour or 
more. Seal ittr light while hot and 
s lore iii a cool place. 

[SJastuTtt'iims. — Collect the seeds 
while young and tender* Fhicc them 
In a double boiler, cover with a l rung 
cold brine. Let stand fur an hour, 
then place on the stove and bring to 
a boil* When they boil up lake them 
out of Ibe skimmer, put them into a 
suitable jar, and cover them with 
betting Imt spiced pickling liquid. 

Or have at hand a jar of sweetened 
spice vinegar and inlo this drop lias- 
tur Horn seeds picked as they accu- 
mulate during the season before they 
become hard and woody. They make 
an excellent substitute for capers and 
an agreeable addition to salads or 
sandwiches* 

Pickled Barberries.’ — To pickle bar- 
berries for a garnish, especially for 
cold meats, salads, arid the like, se- 
lect the large, firm bunches of berries 
of a fine deep red. Remove the leaves 
and the discolored berries. Place 
them in jars and cover with brine 
strong enough to float an egg. Seal 
to exclude the air, or cover with par- 
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ttflin or waxed paper* If any scum 
or mold appears upon the surface 
pour out the barberries on a cloth 
strainer, dry them between two 
cloths, and cover them with fresh 
brine. 

To Pickle Mushrooms, — Select 
small button mushrooms, remove the 
stems, rub off the skins wilh a piece 
of flannel moistened in salt water and 
throw them into weak brine of about 
a Cupful of Salt lo a gallon of water. 
Let Stand ^hrcC or four hours. Pour 
than out an a cloth strainer to drain 
and dry. 

Or after cleaning them with salt 
ami water, put them over a slow fire 
until the juice from them has dis- 
solved l he salt. Then pour them out 
to drain on a doth strainer* Finally, 
pack in suitable jars or bottles and 
cover with spiced pickling liquid, 
Scalding hot, or place the mush rooms 
in the spiced liquid find boil for ten 
minutes. Rack in bottles, Cover wilh 
the seal ding liquid. Let stand until 
cold, and seal. 

Pickled Melons.— Take hard musk- 
melons that are laic In ripening, cut 
out a circular piece around the si can 
about ii indies across and through 
this opening remove the seeds and 
scrape out any part that may be soft 
fir ripe. Pack the melons in a wood- 
en tub. Till lliCin inside, and cover 
them with salt and let stand until the 
salt is melted. Remove them from 
the salt, rinse with pure water and 
fill with a mixture of chopped pep- 
pers and onions with a few shallots, 
a Illlk garlic, and a quantity of 
bruised mustard seed. Close tbe- 
opening with the ping, and fasten it 
with thread or with skewers made of 
toothpicks* Rack the melons Eu a tub 
or earthen jar and cover with spiced 
pickling liquid boiling hot* Remove 
and scald the spiced liquid every day 
for four or five days, pour it back 
over the melons, and finally seal up 
the jars. 

Or stuff the melons with a picca- 
lilli or chow-chow or any sort of 
mixed pinkies, as desired. 

Pickle d Citron, — Cut l he cil run 
into inch cubes, cover with weak 
brine. I^et stand twenty-four hours 
and poor out on a cloth strainer to 
dry. For every gallon of spiced vine- 
gar add 4 ounces of coffee sugar, 
bring to a boil and pour over the 
citron boiling hot. Let stand three 
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or four days, each day pouring off the 
pickling liquid from the citron, scald- 
ing it jind pouring it back. Finally, 
bring the whole lu a boil and cook 
until the citron is very tender, Rack 
in suitable jars. Seal and store in a 
Cool, dry place. 

Peach Man gocE.— Select large free- 
stone peaches and take out the stone 
through a slit in the side. Cover 
with weak brine scalding hot, J^ct 
stand until cool enough to handle. 
Lift out the peaches on a cloth 
strainer, and wipe dry with a dean, 
soft cloth. Now fill the cavity with 
mixed spices lo taste, as white mus- 
tard Seed, cloves, mace, cinnamon, 
grated horse-radish, ginger root, etc., 
softened by ' placing ah together in a 
thin muslin hag and immersing for a 
ft ik minutes in boiling water. Re- 
move the bag from the water, let the 
Spices drip dry, till the peaches* sew 
them up, pack them in jars* and Hi! 
to overflowing with Et seal ding hot 
sirup made of 1 pint of sugar in 3- 
pints of vinegar* Seal while hut. Lot 
stand n week or two before bringing 
to l he table. 

Tcnuito Catsup. — Wash 1 bushel 
fine ripe red tomatoes. Quarter them, 
place them in a preserving kettle, 
And bring them to a boil. Remove 
from the fire mid let Cool until they 
wiEL bear the hands. Then rub them 
through a wire sieve and add to the 
strained juice 3 ten cupfuls of salt* ® 
tcacupfuls of mixed spices* 1 quart 
of vinegar. BoiTover a slow fire for 
ael hour or more, stirring constantly 
to prevent burning* Fill the bottles 
to overflowing with the hot liquid 
and seal Eit once* Thin for use, if 
ncces.sa ry, with a little vinegar. Wrap 
in colored paper to exclude the light. 

Or boil the tomatoes until they arc 
soft. Squeeze them through a fine 
sieve, and to the j like add I pint of 
salt, I ounce of Cayenne pepper, a 
few cloves nf garlic or shallots* JVHx 
and boil until reduced oil'" half* Bot- 
tle and seal. 

Or cut up the tomatoes, place 
them in a preserving kctlle in layers 
sprinkled with salt, using about £ 
teacup fuls of salt to J bushel of fruit. 
Let stand fhree or four hours before 
boiling. Strain and add to the juice 
horse-radish, onions, or garlic, mus- 
tard seed, and mixed spices. Let 
stand twenty-four hours or mure. 
Boil down to the right consistency. 
Bottle and scab 
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Select (Inn, ripe tomatoes, gash 
tin “Til On two or three sides mid place 
tli tin J cl a porcelain saucepan. Roil 
them to a pulp. Hub the pulp 
through ft colander or coarse sieve, 
nrid afterwards through a hfttr or 
other fine sieve, and for each peek of 
fruit add l ounce of salt, l table- 
spoonful of black pepper, 1 tenspoon- 
ful of Cayenne, 1 ounce of mace, I 
ounce of ground cloves, G ounces of 
ground niustajd and 1 ounce each of 
celery seed and nans lard seed tied in 
a cheese-cloth bag. Boil the whole 
for four or five hours, Stirring fre- 
quently, especially toward the last. 
IV lieu the catsup ts of the right con- 
sistency, remove from i lie fire and lot 
aland overnight to cooL For each 
peck of fruit stir In 1 pint of pure 
while wine or cider vinegar. Remove 
the bag of celery and mustard seed. 
Bottle and cork lightly. Store in ft 
cool, dark place. 

{Jr cut the tomatoes in half and 
boil to a pulp. Press through ft 
coarse, and afterwards a fine sieve, 
and for each peek of fruit add sea- 
soning as follows; jt ounce of Cayenne 
pepper, * ounce of black pepper, « 
ounce each of mace, allspice, cloves, 
$ ounces of mustard* Salt to tasle 
and add ginger or essence of celery 
If desired. Boil as above. When cool, 
stir in 1 pint of vinegar for each peck 

of /ruth Bottle and seal as above* 

Or cut the tomatoes it] to quarters, 
place them in a porcelain saucepan 
and boh to a pulp. Run through a 
coarse, mid afterwards a One sieve, 
anti boil down for three Or four 
hours, or until as thick as jelly, stir- 
ring constantly especially toward the 
last lo prevent burning. Stir in for 
each peck of fruit, 3- ounces of salt, 3 
drams of allspice, | ounce of yellow 
mustard, I \ ounces of black pepper, 4 
drums of cloves, l ounce of Cayenne 
pepper, 2 quarts of pure white-wine 
or elder vinegar. Sltr In the ground 
epices and the vinegar, Bring the 
whole to a boil for not more than tlvs 
minutes and ImtUe when cold. 

Canning Tomatoes* — Select firm, 
ripe tomatoes, place them in a colan- 
der and dip them into boiling water 
just long enough to loosen flic skin, 
Remove from the water, place them 
where they will drain, and carefully 
pull off the skin without injuring the 
fruit. Onto more place in colander 
to drain and pack carefully In large 


glass jars ar cans as full as they will 
hold* Place these hi hot water, bring 
to a boil and seal. 

Or if tin cans are used, first apply 
with n soft brush fresh. butter or un- 
sal ted lard to the inside of the can 
and Us cover* This wi!L prevent the 
fruit acid from attacking the tin and 
forming a poisonous compound, Seal 
with a bit of solder or putty, nr lay 
over the top a cloth dampened with aU 
cohul, run paraffin over this at id draw 
over the top a piece uf cotton but ling* 

Currant Catsup. — Pick over care- 
fully 2 pounds uf ripe red currants 
place them in a preserving kettle 
with 1 of a pound of granulated 
Sugar. Cook until of the consistency 
of thick cream. Boll in a separate 
saucepan for not more than five min- 
utes J of a pint of vinegar, in whieii 
place a muslin bag containing $ table- 
spoon ftd of ground pepper, and any 
other spices desired* Pour live spiced 
vinegar into the currants and sugar 
acid bottle for use. 

Mushroom Catsup. — - There Is a 
prejudice against mushrooms due to 
the existence of certain poisonous 
species* Those who are not thor- 
oughly conversant with the difference 
between the edible and poisonous va- 
rieties should buy mushrooms from ft 
reliable dealer or buy the spawn and 
grow the mushrooms rather than at- 
tempt to gallic r Iho native Varieties 
growing wild. As there is a possibil- 
ity that poisonous mushrooms may be 
offered for sale by careless or igno- 
rant persons, wc give the following 
rules for distinguishing mushrooms 
from poisonous loads tools, the great- 
est caution should, however, be used 
where there is the slightest doubt, as 
no matter how good ft rule may be, 
there can be no assurance that it will 
be understood OF intelligently applied 
by an inexperienced person. 

As a rule, the false mushrooms 
grow in tufts or dusters in woods or 
oil the stumps of trees- They (ire 
likely to have a cap covered with 
Warts or fragments of membrane 
growing on the upper surface, and to 
be heavy and irregular in shape. 
They have a disagreeable taste, like 
nlum, turn blue when cut, arc moist 
on top and usually of a rose or orange 
Color. 

The true mushroom, on the other 
hand, has under parts or gills of a 
pinky red, changing to a liver color* 
The flesh is pure white, and the stem 


is lung, white, and round. 

The best rule is to sprinkle a little 
salt on i he spongy parts or gills of 
one of the mushrooms and let it stand 
fur sonic minutes* 13c sure to allow 
plenty of time* If it turns yellow' the 
mushrooms arc poisonous* If Mack, 
they are edible. 

To ninlLe mushroom catsup pack 2 
pounds uf mushrooms in layers with 
i pound of salt ill a saucepan, and let 
stand until tin; salt is fully dissolved* 
Squeeze through cheese cloth and add 
to the juice 3 ounces of while pepper, 
3r ounce of doves, or any other mixed 
spice? desired. Boil with gentle heat 
to the consistency desired* Strain 
and bottle for use. Add more salt to 
the mushrooms from, which the juice 
has been strained, and if sufficient 
juice has been left in them to dis- 
solve Use salt it may be used to make 
an inferior quality -uf catsup. 

Or add to each pound of mush- 
rooms * pound of salt* Let them 
Stand for four days stirring them oc- 
casionally. Pour them into a Colan- 
der to drain and preserve the juice. 
Now add a lit lie cold water to the 
mushrooms and let them boil half an 
hour or more over a slow tire. 
Squeeze them through cheese doth. 
Now m is both liquors* .Add any de- 
sired mixture of spices. Boil not 
over five min u led* Seal and bottle 
for use* 

Or squeeze out the juice In a press 
and to each gallon of juice add t 
pound of salt, lj ounces of shallots, 
and any desired mixture of spices to 
the amount of four to six ounces all 
told. Bui! for one hour or until of 
the desired consistency* Strain nud 
bottle fur use* 

To preserve mushroom catsup In 
its full strength It is necessary to re- 
boil it at intervals of a month or six 
weeks, adding fresh spices* By these 
means it can be kept good and fresh 
the year round. 

To Preserve Mushrooms. — Select 
small mushrooms, trim them and rub 
them clean with a soft flannel cloth* 
Drop them immediately into cold 
water to preserve their color. Place 
them, in a saucepan acid to each quart 
uf mushrooms add 3 ounces of but- 
ter, 2 teaspoonfuls of salt, j teaspoon- 
fu.l of Cayenne, £ teasporanful uf 
mace, and cook until tender* Pour 
them into a colander to drain. When 
cold, pack them in glass jelly tum- 
blers or fruit jars and pour clarified 
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mutton suet or butter over them. Lay 
over this n. thick ness of clotTj dipped 
in alcohol and tie over Use tap u lajCE 
of cotton hatting. 

Or trim anti elicit tlie mushrooms, 
peel off fisc skin and dry litem In a 
slow oven. Tie up tightly in paper 
bags and hang up in a dry place. 
They will resume their natural siaft 
when cooked. 

Or season mushrooms with onion, 
doves, pepper, mace, or otherwise to 
taste. Elite, and dry in a slow oven, 
hub to a powder and preserve its 
tightly stoppered jars or bottles. 

Preserving Olives. — After opening 
a bottle of olives, if the remainder 
are not required for immediate use, 
pour off the liquid and cover with 
olive oil, T his will keep tine olives 
good nnd fresh for several weeks. 

Walnut Catsup.— Pick young green 
walnuts about the first week hi July, 
as for pickled walnuts, arid squeeze 
tfie juice out of them under a press. 
Or run them through two or three 
times with a hatpin. Crush them 
jvith a woo den mallet, place in a keg 
hr jar throwing In a handful of salt 
for each two dowen walnuts. Cover 
with water and let stand two weeks 
or more, stirring frequently. Squeez* 
out the liquor through cheese doth 
into a preserving kettle. Moisten the 
walnuts with boiling lint vinegar and 
mash than to a pulpy mass. Pour 
on arid it Loti al hot vinegar to cover 
them. Mis. and squeeze out. I be vine- 
gar into the juice and brine in ft pre- 
serving kettte, Add to each gallon 
of juice or 14 ounces of tutted 
spices ns desired, bruising the whole 
spices in a mortar, or placing the 
ground spices in a Hi in muslin bag. 
Flavor with Cayenne, paprika, garlic, 
or shallots as desired, and boil one 
hour or more, or until reduced about 
one half. B tittle and seal when coEd. 

Or Siring the walnut juice to a boil 
arid skim until It is clear. For each 
quart of walnut juice add 1 pound 
of anchovies, i pbund of shallots and 
1 or bounces of mixed spices. Flavor 
with garlic, Cayenne, paprika, celery, 
etc.., ei$ desired, S3 1 inner over a slow 
fire about twenty minutes, salt to 
taste. Strain through cheese cloth. 
Bottle and seal when cold. This cat- 
sup will keep Indefinitely and wiEI not 
he at its best under one year niter it 
has been made. 

Or crush the green walnut shells 


and to each £ peck of shells, dry 
measure, add 1 quart of salt. Mix 
and let stand n week or ton days. 
Squeeze out the jo tec, Add to each 
gallon of juice about 13 ounces of 
mixed spices, flavoring with garlic, 
clc,, if desired, acid boil down about 
one half. Buttle when cold. 

Or take l gallon of spiced vinegar 
tn which walnuts have been pickled 
for six months or a year. Add £ 
pound of anchovies, 1 teaspoon ful of 
Cayenne, Boll down one half and 
hoi Lie when cold. Thus l tie spiced 
vinegar from the pickled walnuts nvay 
he turned into good catsup after the 
walnuts have beet) used. 

Camp Catsup. — ■ A catsup mixed 
with stale beer fttjd various spices 3s 
often put up and sold under I his 
name for tea stores or persona going 
on exploring and other expeditions 
and likely to be gone a long rime, IS 
will keep under all Conditions for 
many years. 

To I gallon of strong stale beep 
add 1 pound of anchovies washed 
and cleaned, 1 quart of mushrooms, 
first rubbing off the skins with salt 
and water, I pound of shallots, and 
9 or 10 ounces of mixed spices. Boll 
down one half over a slow fire. Strain 
through chceSe cloth and buttle when 
cold. 

Or to 1 gal loti of strong stale beer 
add 3 quarts of vinegar, pounds 
of cleaned and washed anchovies, 
pound of siudkds, S or 10 ounces of 
mixed spices, an<l 5 quarts uf mush- 
rooms. Boil down one Imlf and bot- 
tle when cold. 

Or mix 2 quarts of stale beer to l 
quart of white wine or white- wine 
vinegar. Add A pound of anchovies, 
4 ounces of peeled shallots, 4 Ounces 
of mixed spices, Ibet. stand in a warm 
place two or three weeks, stirring 
constantly. Bring to a boil and bot- 
tle when cold. 

Oyster Catsup.— Squeeze through a 
sieve \ pint of oysters with Lite juice. 
Add I pt i3 1 of white wine or sherry, 
and salt lo taste. Add 2 or 3 ounces 
of mixed spices. Flavor wiLEi garlic, 
Celery, etc., as desired. Simmer fif- 
teen or twenty minutes, S trail t and 
bottle w Fieri cold. 

Pepper Catsup, — Place in a preserv- 
ing kettle about large red bell 
peppers without, removing the Seeds. 
Add 1 pint of vinegar and boil until 
tender, stirring constantly, Rub the 


whole 111 rough a sieve. Set aside the 
joke. Four over the pulp another 
pint of vinegar with 3 tables pueufu Is 
of brown sugar, ai]d 3 or $ ounces of 
mixed Spices. Stir all together ' and 
boil down one half. Strain through 
cheese cloth and buttle when cold. 

Gooseberry Catsup. — Select goose- 
berries that are ripe but not soft, 
pick them over carefully, and remove 
the steins and blossoms with n pair 
of small scissors. To each quart of 
gooseberries ftdd I pound of brown 
sugar and 1 ounce of mixed spices. 
Place in a preserving keltic and boil 
tu a soft pulp or for about 2 or LI 
hours stirring constantly. Add for 
each quart of gooseberries rfc pint of 
vinegar* Bring to a boil. FilE bot- 
tles to overflowing and seal while 
scalding hot, 

Grape Catsup. — Take grapes that 
nra ripe but not soft. Pick them over 
carefully and add j by weight of 
sugar and to 5 pound of grapes 1 
pint of vinegar, 2 or 3 ounces of 
mixed spices, and salt to taste. Boil 
until it thickens. Bottle when cold. 

To Preserve Hors e-R a dish. — Shoe 
the horse-radish in November and 
December about of Inch thick. 
Place it ill a tin pan, cover and set it 
in a warm place near the stove to 
dry; but do not heat it loo much, as 
otherwise it wilt lose its flavor. When 
bone dry grind it in a mortar, place 
it ill suitable jars or bottles, acid seal 
for use. 

Or grate the green roots, cover 
with strong vinegar. Bottle, seal, 
und Store In ft cool place, 

To Preserve Tomatoes for Soup.— 
Select alt tlie small cracked or faulty- 
shaped ripe tomatoes that arc un- 
marketable, wash, trim, and ent them 
up on peeled in n preserving kettle. 
Sleiv them w r uJJ, grind them through a 
flour sieve SO AS to remove tEie seeds 
and skins, reheat and can fur soup 
stock. 

Or take the large, sound, ripe to- 
matoes, wash and drain, halve them 
crosswise, and pack them with the 
cut side up between layers of salt In 
a jar or wooden firkin. Let stand 
twenty -four hours or unit! the salt 
melts. Nuw pour off and discard the 
brine and seeds that escape with it. 
Boil the tomatoes to a pulp, and mb 
through a flour sieve. l Scason with 
Cayenne pepper or paprika, salt to 
taste and boil to the consistency of 
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crcain, stirring briskly. Pour oni to 
a depth of about £ infill on large plat- 
ters, ami let dry in the sun or ft 
slow oven. Before it dries mark in 
S-inch squares with a sharp kthfi: and 
when fully d ry pack tightly in hot, 
dry glass jars, Seal closely to ex- 
clude the air, and slum in a dry place. 
One of these squares will season 0 or 
3 quarts of soup, or enough lor a 
largo family. 

Or the Squares may he Soaked in 
warm water am! slewed with bread 
crumbs as tomato sauce* 

Or peel large, ri}>e tomatoes, re- 
move Uic seeds* pack them In a pre- 
serving tan with pepper and Sait, 
Let stand twenty-four hours or until 
the salt is melted, and boil for an 
hour or more, stirring frequently* 
Pour into small jars or bottles, as it 

POPULAR SQIENUE JULY, 


will not keep well after being opened* 
and seal when cold. 

Curry Powder. — To make curry 
powder mix together the required 
spices, which should bo of the best 
quality, nod well dried in a slow oven. 
Grind them to powder in a mortar. 
Pack in small bottles, and seal for 
use,. 

Or if preferred, the required spices 
tnay be mixed whole in the small pep- 
per grin do ps which Eire to be had for 
tabic use, and the powder may be 
freshly ground as required. 

To use curry powder, mix 1 table- 
spoonful of the powder with 1 of 
Hour. Add I cupful of fresh milk* 
Season with salt and lemon juice, 
arid pour into soup or stews and the 
like fifteen or lwcn I y minutes before 
serving* 

is. js 
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The following proportions arc rec- 
ommended t l ounces of turmeric* 4- 
ounces of coriander., 4 ounces of black 
pepper, 3 ounces of fenugreek, 2 
ounces of ginger, 1 ounce of cummin 
Seed, I ounce of ground rice. $ ounce 
of cardamoms* £ ounce of paprika. 

Or ■1 ounces of turmeric. ■ f minces 
of coriander seed, Q\ ounces of pi- 
mento, 1 ouEice of ginger* £ ounce of 
cinnamon* * ounce of mace, £ ounce 
of doves, 2 drams of cummin Seed,. 
1 ounce of cardemom, i ounce of 
Cayenne* 

Or 2 ounces of turmeric* 5 ounces 
of cn ria Eider* 4 ounce of paprika* 2 
ounces of pimento* 4 ounce of cloves, 
3 ounces of cinnamon* 1 ounce of 
ginger* 1£ ounces of cummin* I ounce 
of shallots* 


Bciclo-Yart! Seesaw with Pi pe Support Is Safe for Small Children 


Un wi3i£OMi3 spills are next to impos- 
sible on a safety seesaw held to its ful- 
crum with pipe straps ami fitted with 
upright bandies to which even the littlest 
Lots can cling while riding up and down 
with the hoard. The assembly Is so light 
that two children can move it around to 
suit their fancy. 

i r ■ 

Short lengths of pipe assembled with 
two side -outlet elbows and two couplings 
that prevent side slippage form the ful- 
crum. The bearing 1 is made with a stem! 
plate and two pipe straps* as shown in 
the drawing. It can be attached to the 
tea lei- board either at the center, if the 
children are nearly Hie same weight, or 
off -e enter for those whose sjise differs 
greatly. 

The hand-grip it}} rights may be large 
doweling or Square stock rounded by 
plane or in the lathe and held with pegs, 
- Kknuilick M. Maeitin. 
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CATSUPS AV.TJ SAUCES. 

HOW TO COMPQUMD TliLiM. 

Select pel feci fmi t ; always cook ill porcelain, never in metal : bollle 
in slone And glass, and never use Lin i keep in a dry, drirk. cool place, 
tf. liii ripening, (here is mold on lln: catsup. remove carefully every 
partide of it, and ihe catsup wdl not then tuo injured. To prevent this 
molding. Ihe arms ju;iy hr filled nearly 1 1 tin: top will) the caisup 
;t»(j i tac: rest tilled up with hot vinegar. If. on Opening, there 
if. danger of tin: rust spoiling, heat si thoroughly. and if loo thick 
.si Irl vinegar. Some do not Soil (heir catsup but instead sprinkle ihe 
Lum.itues with Suit anti let them Stand Over night, then strain and add 
spives. The folhwvuig will apply 1 o <■ h yr i ics, peaches. plums. jnnrs and 
ah 'sin tls of berries. The object if to gel tin- pttlp of the frtiii ns the 
ftnusd.iltou for ihe catsups. and they worn If r fully re Lain their flavor, 
lititw nhsi.unlii'g .ill ihe hign dtents added: To evv-ry quail of llie juicy 

pulp allow lhil‘ | nnml of sugar, t wo blades uf mare. three of cinnamon. 
Oil.. traFpouuful of whole cloves, One of pepper corns ; boil all tlowtl 
one third, tlu'ii skim out the spices, mid the sugar and boil till thick, and 
(hen reduce to a proper consistency with vinegar, and bottle for use. 

For seasoning food arid sauces arc herbs which usually arc dried during 
the sum ttiCr season. Many people have ihe idea that a finely- flavored 
dish must cost a greal deal; iliat is a mistake : If you have untainted 
mem, or sound vegetables, or .even Indian meal, to begirt with, you can 
make l( delicious Willi proper seasoning. One reason why French 
cooking is much nicer than any ocher is lli.it it is seasoned with a great 
varieiv of herbs and spices ; i lie sc cost very linlr; if you would buy a 
five <enis' worth a; a time you would soon have a good assort me nL 
The best kinds arc sage, thyme, sweet simjo-Wi, ton agon, mint, sweet 
basil. parsley. liay lea 1 , es, cloves, mace, celery seed and onions. If you 
will plant I lie seed of any of these seven first mentioned in li tile bon.C* 
rn your window 1 sill, or in a sunny spot in the yard, you can generally 
rai'-e al! you need. Gather and dry os follows: Parsley and tarragon 

f,l"o-.!il be dsied in ji-jif mnl July, just before flowering ; mint in June 
STid j uly ; thyme, marjurarn and savory in July and August; basil and 
sn^e in August and September; all heibs should be gathered in the 
son Shine, and lined by artificial lieAL; their flavor is best preserved by 
keeping them, in air-tigliL tin cans, or ill lightly-miked glass bottles. 

TOMATO CATSUP. 

Take a bushel of ripe: tomatoes : sub tSiem with a dam]) cloth ; cut 
out ills hearts, and place them over a fire with two heaping- hand (tils of 
| i ml!, reaves, chjo do^cn hi rgt- onions (cut in sirpill pieces] and One quart 
o-f water; fioil until M>fl and sliain lino ugh a coarse sieve; ■< will lake 
a nio Imurs Lu boil Soft enough. Put ihe liquid in the boiler again 
over the fire, Adding a half gallon of slicing vinegar. Have ready Two 
Ounces ground allspice, two ounces ground black pepper, two ounces 
cave line pepper, iwo ounces mustard arid, it pi i-Fa red, two ounces 
cei- iv seed, vine ounce ground cloves, two grated nutmegs, two pounds 
brown soq.Lr and one pint of s;dl ; mix the ingredients thoroughly 
b fur- putting them in (he built r. I£ui« iwo hours and when cool put 
in i:uu!l£. co;k. scar and keep in a cool place. 

cm:unv catsup. 

One ( si nt of pure cherry jt;ice, half a pound uf sug-ir. A leaspoonful 
c„lU m ground cloves aiuS eimi'imun. Ij.sl! (a a ihirk syrup and botLle, 


DIM AREAS ARE DUE TO 
IMPERFECT ORIGINALS 


chape catsup, 

Nine pounds of gropes and Sis pounds of brown Sugar, Boil I ha 
grapes until sole : rub ihrough colander; add sugar arid boil until quilt 
Ih'ck, s.Vn add three pints of vinegar, one [ablespOonful each of cL<wes. 
Cinnamon, allspice and black pepper. 

mushroom catsup, 

Take the full grown mushrooms; wipe them clean and crush them 
wish your hands; throw in a handful of salt will] every peck of inush- 
rooms ant! let them si and all night ; strain through a sieve and press 
out all l lie juice. To every gallon nf liquor put cloves. Jamaica ginger 
ami black pepper, one ounce of each, and half pound of salt. Set it on 
a slow di c and let it kail until half the liquor Is wasted, then put into an 
cart lion vessel; when cold lint tic it. 

cucumber catsup. 

Take green cucumbers, as yoo like them for the table, peel them and 
let them lie in salt Water a short time. If large, cut in two and sciapc out 
the seeds, grate on a coarse grater. Far every dajeu cucumbers grate 
One gou ! -sized onion, Ait^r all is grated pour off Lhc walcr which has 
collected, measure it and for as much water As you pour off ad 1 1 the best 
Cider vinegar. Season with pepper and salt to yOur taste. Should the 
vinegar be too sharp dilute with the cucumber waLcr ; if It ;s too thin 
use EeSS vinegar. Put in jars tike ftuit—nO heating required. 

ciooiKHEartv Catsup, 

Five pints o-f vinegar, lour pounds of green gnosebeiries, one-half 
pound of brawn sugar, one -half pound of raisins, one .quarter pound of 
let them lie in Salt water a sh art time. If large, cut in [Wo And scrape out 
the seeds, graie on a coarse gialer. For every dozen cucumbers grate 
One gw I -si zed on ion. After alt is grated pour off (he water which hus 
collected, measure it and for as much watery you pour off add the best 
Cub: i' vinegar. Season xvilli pepjicr and salt ta your taste. Should the 
vinegar be too sharp dilute wiib the cucui.nbcr water; if it Is 100 Lltin 
use less vinegar. Put ill jars like fruit— no locating required, 

GoosEiseitE-Y catsup. 

Five pints of vinegar, four pounds of g>ren gonseberrits, onc-half 
pound of brown sugar, oilC’half pound of raisins, one-quarter pound of 
currants, OUC-quartcr pound of common salt, two ounces of mustard, 
two ounces of oniOEiS, One- half ounce chillies: one-half ounce allspice, 
one-half uuriCS ground ginger, one-half ounce of ground rn-ice, one-half 
ounce ground turmeric. One riulnicg. Bod the vinegar, currants, onEortfi, 
gooseberries and chillies till quite Soft; then pour through a fvnt sieve 
on Lhc remaining ingredients, 

KHu-utrrEst catsup-. 

Cut ts|> ted peppers unci place them in a preserving kettle until it is 
full ; then cover with the best cider vinegar and boil until the peppers 
have dropped to pieces, After removing from the fire, as soon as 
(he sauce is COb! enough, rub it through a wire sieve. It is much 
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b-'tter without KH.lt or any COmJ intends, ^ I| lI is of a beautiful 

Scar]?! color, anti so thick lhal it must he put fur use In targe- 
cncuuhtfd bollles or jms. 'J'lik sc ill keep fresh fc-r^ears. It should boil 
slowly for at least four hours. 

lemon catsut. 

One pound and a qu curler of salt, spur, or of a pound of ground 
muiUnl , One ounce ftich of mace, nutmeg, cayenne and allspice, one 
gallon of eider vinegar, eight or nine garlic cloves, fifteen large lemons. 
Slice tbt lemons: add the other ing i ed itnl s ; id simmer (lUIll twenty to 
lh in v minutes ; [race ill a Cove re tl jar L silt every tlaj for seven or eight 
weeks, strain then, battle, Cork Arid SfiJil, 

COU> CATSUF, 

Half peek ripe tomatoes peeled and cut fine: one cop grated horsc- 
rAii s':i ; one small cup sail; one sma,] cup brown and white cnusLai d 
t.L r cd mixed ; uvo tables poem ful$ hi nek pepper, ground ; two red peppers 
without seeds, > yi line; one ounce celery seed ; one Cop chopped unions; 
one leasjjoonful each of ground cloves and mace ; two tea spoonfuls 
cinnamon, one c u ^ brown syg.tr, onv quart best cider vinegar. Mix all 
luge tiler ihorougfrh , without boiling, and put. away in small jas.K. It 
can DC used at one c, and is a delicious relish with cold nr hot meats. 

chilli sauce. 

Eighteen large ripe tomatoes, eight red peppers, one onion; chop 
fine; add four cups vinegar; f&mr tablcspoonfu]?; sugar, two tablespoon- 
Juls sab. One tahlcspuordul ginger, one tahlcspoonful each of dotes, 
cinnamon, allspice and nutmeg; boil one hour. This makes about 
tli re* quails, 

HOT SAUCE FOa 1C EATS- 

Four onion 5, two cups of sugar, thirty-two tomatoes, one quart o-f 
vinegar, four peppers, two table spoonfuls of salt, two tablespoon fuls of 
cinnamon, two tablespoon fids of cloves, three taljlespoonfgEs of red pep- 
per; cook, sltatrv and bottle. 

MINT SAUCE, 

Mix one (abtespoonful □£ while sugar to half a teacup of good vine-, 
gar ; add ihe mint and let it infuse for half art hour before Sending to 
the table. Serve with roast lamb or mutton, 

ECU SAUCE. 

Take yolks of two eggs boiled liard : rnash them with 3 table? poon- 
ful of mustard, a little pepper and salt, three tablespoon futs of vinegar 
and three of salad oil. A t abltspoon I ul of catsup improves this for 
Soini. 1 his sauce is very nice for boiled fish, 

FISH SAUCE. 

One quarter of n pound of fresh butter, one tablespoon ful of finely 
chopped parsley, a titde silt arid pepper and the juice of IwO IcmOnS. 
Cream Live hntLer; mix all well together, adding al the lenat a teaspoon- 
ful uT mayonnaise. Less lemon juice may be used if preferred., 

TOMATO SAUCE 

Nine -ripe tomatoes, peeled arid cut small, a red pepper chopped fane; 
one teacup of vinegar, two tablespoon fuls brown sugar, one lable- 
fepOOnful of salt, one tea Spoonful ginger, one of cloves, one of allspice^ 
put vinegar in last ; stew one hour. 

I’EFRRH SAUCE. 

Four dozen green peppers, five onions, one handful of garlic, three 
lablespooftfuls of grated horseradish, two quarts best cider vinegar, one 
quart of water. Put [lie whole into a kettle on the fire and boil until 
soft enough to mush in a sieve with a spoon, [(sen add (wo tablespoon- 
fills of black pepper, one table spoon ful each of allspice powdered, mace 
pulverized, cnc-taali I abtespoonful of cloves pulverized and one Jabte- 


spoonful of sail. Place the mixture on the fire anil let boil ten minutes. 
Fnss all the spEccs through a sieve before adding to the peppers. 

TOXTaTQ .MUSTARD. 

One peek of ripe tomatoes; bod with two onions, six red peppers, four 
cloves ol garlic, for one hour, then add n kali pint or half pound of salt, 
tluee lablespoonfuts. of black pepper, hall Ounce ginger, half ourtCC all- 
spice, half ounce of mace, half ounce of cloves, then boil again for one 
hour longer, and when Cold add OUC pint of vinegar and a quarter pound 
of mustard, and if you like it very' hot, a tablespoon ful of cayenne, 

HORSE RADISH SAUCE, 

Grate very fine a root of horse radish ; with two tablespoon fuls of it 
mix a teaspoon ful of Kali and four tableSpQOJifyls of cream, stir briskly 
and add by degrees a wineglass of vinegar. 

SHIRLEY SAUCE. 

Four quarts of lOiuAtoes, four spoonfuls of Salt, four of black pepper* 
onC'half spoonful cayenne pepper, on?- half of allspice. three spoonfuls 
of mustard, all simmered slowly in cue quart ol vinegar for three hours. 
Bottle when cold, E’ui one teaspoon f«l of olive oil in each bottle just 
before corking to preserve it, 

SAUCE FOR ROAST UECJ. 

Grate horse raddish On a grnter into a basin, add two tablespoon ful 5 
cream, with A little mustard And salt, mix well together, Add four table- 
spoon fuls of the best vinegar arid mix the whole thoroughly, The vin- 
cr?.r and cream are both 10 be cold, 

CELERY 5 AUCE 

\\ L flKh six or eight heads aiul take ofT I lie outer leaves; ent the heads 
up into b : .ts three or four inches long. Stew them until tender in half a 
pint of broth or White gravy, then add two spoonfuls of cream ant! Rp 
ounce of boiler rolled in flour; senaem with pepper and salt and simmer 
lie whole together. The leaves will do- to flavor soup that is to be 
st ra i n ed. 

MUST A Hf SAUCE 

One cup of sugar, one cup of vinegar, one tablespoonful of butter, 
four CggS and one tablespoon ful of mustard; beat the eggs well, mix 
all together, turn in'O a new tin pail or basin and boil in water same ax 
custard, only to a cream, not thick. Strain through a thin cloth and it 
is done. 

COMMON DNJQN SAUCE. 

Take Four or five white onions, half a pint of hot snilk. one ounce oF 
butter. pepper and salt tn suit your taste. Fed the onions and boil 
them till they are lender, press the water from them ar.d chnp them 
very fine. Have the milk hot. pulp the unions with it, add the butter; 
pepper and salt to suit ytmr East?. 

TOMATO 50 Y. 

Slice green (omatoeR, put a little salt on [hem and leave llacm in 3 
] Aqg s: dish to drain, then add half as much onions cut up as you have 
tomatoes; vinegar -enough to keep from burning, and spice to suit the 
(aste— allspice, black pepper, to List a id, ginger and red pepper; boil 
half hour; when cold puur off the vinegar and add fresh. 

TQM A TO RELISH. 

Twenty- five tomatoes (rip* and peeled g four onions, eight peppers 
(get da trike n out), chopped ftuO with unions, eight gups of vJnrgarv 
four tabltspocmfuls sugar, two of salt. Boil gently otic hour, 

SALAD SAUCE, 

Hub the yolks of 00 -Id, hard boiled through a coarse sieve with & 
wooden spoon, mix with a table-spoonful of cream or water, then add two 
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rftljIcYpucijafuJs uE olive uil Of ji idled buLLer; when thoroughly mixed add 
by degrees a ten spoonful of fine sn.il rolled: flit sum; quantity of mus- 
tard French, Tarragon or Anchovy is best— and throe tablespoon fols 
of white wine vinegar ; wdien mixed into a smooth paste pour down the 
side of the salad bowl, but do not stir il until the salad is ready to be 
eaten. The whites of eggs. owl in various forms may be used to garnish 
the top of the salad. The greens should be freshly gathered, cart Fully 
picked over and laid in coot water an hour pc two and dried in a napkin 
before being laid in the dish. 

CUE 1,1,1 SAUCE. 

Take One peck tomatoes (ripe} peeled, twelve Onions (if liked), three 
red and three grcdl peppers; chop all fine, add nearly a li a If cup oi sail* 
one labEespoonful each of cinnamon, doves, allspice and mace. Put dl 
in a large pot tit pan and bail two hours, Stirring frequently; when 
conked add One quart of vinegar and a pint Iwllli oE Worcestershire 
sauce and let it just boil, then botUc hot+ 

VIMECAR SAUCE, 

Two tablespoonfuEs of vinegar, two of sugar, two of flour, on; of b ut- 
ter, one of vanilla; stir all togeiher with a little water till it makes a 
smooth paste ; add nearly a pint of boiling water, stir ting gently, let it 
come to a boil; add on; well-beaten egg. bet Aside for use. 

PREPARED MUSTARD. 

Two tablespoonfuls of luU&fard, on; of flour; mix thoroughly while 
dry. Have a teacup tWO-tliirds full of Slrong mustard ; fill with water. 

green toma ru sauce. 

Cue up two gallons of green tomatoes; take ihree gitls of black nm&- 
1 ax I sect!, three uhlespaonfols of dry mustard, two and a half uf black 
popper, One and a half uf allspice, four of salt. two of celery seed, one 
quart each of chopped onions nml sugar, and 1 wo and a hair quarts of 
good vinegar, a little red pepper to Laste. Pulverize the spices and bod 
all iogcth;r until welt done. 

HORSE RADISH TOR WINTER. 

In the fall mix the quantity wanted in the following proportions: A 
coffee cup of grated horse radish, two tablcspoonfuls of while sugar, a 
half leaspoOnful uf salt arid a pint and « Intlf of cold vinegar; bottle 
and seal. To make house radish sauce, lake two tablespoonfnTs of the 
above, add one dessert Spoonful olive oi! (or melted butter or Cream) 
ami one of prepared mustard, 

stir ihe floor and mustard into it oiu! let h boil until as thick as custard ; 
remove fiom the fire ant! add a tea spoonful of sugar. 

NASTURTIUM SUED. 

Take t hue green seed after (lie 11owui Ims dried off, lay it in salt and 
water two d.us, in cold water one day; paek in iiollles anti cover with 
scolding vinegar seasoned with lilac; and while peppercorns, and 
sweetened slightly with white sugar, Cork and set away four weeks 
before you use them, A good substitute for capers. 

GRAVY SAUCk, 

To have gravv always On hand, you ifm&l do as the French rjo, namely, 
save gi i stiff, and every bone left from cold mem or I resit. The bones 
must be chopped small and put on to Stew with enough water to cover. 
Leave the fat on until you need to use the gravy. By this means it will 
k ;.. j p In ngur. 

FRENCH MU&TAftlA 

Sftcc an onion in ft howl and cover il-wiih good vinegar; after two 
days poor off the vinegar, add lo iL ft iciispoonful of cayenne pepper, a 
pormful of salt, a tftblespocmful of sugar and mustard enough to 
thicken; set ora the stove until it bods; when cold il is fit for use. 



SOVF.R SAUCE. 

On; spoonful mustard, same olive oil. half Clip catsup* 

E ftQWN GRAVY SAUCE, 

Three onions Sliced and fried fn butter to ft nice brow rs. Toast ft 
Large, thin slice of bread slowly until quite hard and of a deep brOwn, 
lake these, with any piece of meat, bane, etc., and some herbs, and Set 
them on the fi:e with ; pinL anti a half uf water, and Stew down until it 
is as thick as gravy. Season, strain, and Set in a cool place until y&U 
want tu use it. 1 1 will be found very nice 10 warm up any kind of cold 
meal, or for Veil CUtlots. 

C AIT ft SAUCE. 

One cup of the liquor in which meat has been boiled, two teaspoon- 
fuls of flour, ru bbed smooth in a little water; salt to faste: two tible- 
spcnjiifuls of butter, two rlo-ten capers, or green naslurtium-S-ced ; heat 
li e liquor to boiling, and skim before stirring in the flour, which tnusr 

pvriecily tiec from lumps. and rubbed smooth in cold water; stir 
Hiiud the sauce thickens evenly. When it has boiled about a minute, 
ji rLd eke riyit^r gradually, stirring cncli bit in well before putting in 
more . salt and drop in the capers. bet it just boil, and turn into a 
sauce-boat. 

UN ION CREAM SAUCE. 

Boil three oi four white onions until lender; mince fiiio ; boil half 
pint. of milk ; add butter half size of an egg; salt and pepper to Easl-z; 
nm) Slir in mi need onion, and a lAlifespuCmful of llour which has been 
moistened with milk. 

MINT SAUCE, 

Two tablespoon fuls green mint chopped very fine, one tablespoonfwl 
white Sugar, bnlf a cup of best vinegar; put sugar and vinegar into a 
sauce-boat, and stir in the mint ; Let it stand fifteen minutes before 
Serving. 

PRESERVES AND M ARM A LADES. 

One grcal LlcfccL in preserving fruits is overboiling; of -course they 
must be done through, but Strawberries and the small fruits, such as 
raspberi ieft, are Spoiled Lf more than slightly cooked. Over sugaring is 
quite as great a defect as Orel boiling. Pound! for pound of Sug^r to 
fruit i& hardly a good rule to go by. because it differs so entirely in 
sweetness. For currants and plums this amount may be used, hut for 
other fruits the sweetness becomes cloying. A fair rule in preserving 
sliced or whole fruit is Lo make a syrup of One and one-half pounds of 
sugar lo tine nf wafer, which In volume should be Once and a half more 
than that of the fruit. 

The following mblcs gives the time or number of minutes that each 
kind of frost should be boiled ; Boil cherries moderately five minutes; 
boll raspberries moderately six minutes ; boil blackberries moderately 
six minutes : boil plums moderately Sen minutes ; boil strawberries 
modern cl y eight minutes; boil whortleberries five minutes; boil pis 
plant, sliced, ten minutes ; bail small sour pears, whole, thirly minutes ; 
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ltciil Cordell psir&j in halves. twenty minutes ; boil peaches, in Knives, 
ei^ht minutes ; boil peaches, whole, fifteen minutes; boil pineapple*, 
sliced haH OH inch chick, fifteen minutes ; boil Siberian or crab npplc*. 
who-V, iweim-five minutes: I >oii sour apples, quartered, ten minutes f 
bpil lipr currants sis minutes; hgil wild grapes ten minutes; IhmI 
tomatoes- l.wrM'. roinutcR. The nemo uni of sugar CO a quart jar should, 
he- -f-'eii-' cherries, six ounces: for raspberries, four ounces ; for Lawton 
blackberries, sis ounces ; for field blackberries, six ounces ; for 5 trow- 
berricR, eight ounces; fur whortleberries, four ounces: for quinces, len 
ounces: for sum LI sour peats, whole, eight ounces; for wild grapes, 
ei^ht ounces; Pot peaches, four ounces; for Bartlett pears, sis ounces; 
for pineapples, sif ounces; for Siberian or crab apples, eight ounces; 
for pie plant, ten ounces: for sour apples, quart crcd, si*. ounces; for 
ripe curran Ls, eight ounces; for plums, fight ounew- 

Wbcn fruit which is white and clear in color is wanted os a preserve, 
such as quinces or pears, the whole operation must he carried on n£ 
rapidly as passible Everything must be ready, jnsi as soon as Ihf 
fruit is pared or sliced it must At once be cooked. The contents in a 
far cannot be too hoc. A verv easy method of doing this is Co place the 
clean jars, when eniptv. in a vessel o! water which is kepi on the full 
boil while the fruit is la :ig introduced into Lhcse jars from the pre- 
serving kettle, To take ihc- hot fruit from one '■■■rscI to the other with- 
out this precaution is Lo run a useless risk. Tike ou! the far from the 
boiling tester containing the preserve just as rapidly nS possible, and 
when it is piping hut screw on the !id, Many think that a crust of 
mold found on i he I Op of a preserve does no harm, AS- it can be removed, 
Moldv preserves arc nnL always ruined, but : l gives a bad caste Lo the 
preserves, A SOIC prevention of Iti old is CO Cake while of An egg and 
wet slightly both sides of a piece of Idler pit per. Sufficiently large to 
cover aver the lop of the preserves snttgh 

Plums and fruit oT whie h ilift skin is ha A- lo be broken hJo better 1 q 
be pot in little jars, with their weight j?f sugar, and the jars set tw a ket- 
tle of boiling water till the fruit is done, bee that the water is not high 
chough 10 I mil into the jars. When you pUl preserves in jus lay a 
while pnp-r, thoroughly wet with brandy, fiaC upon the surface of the 
preserves, and cover them carefully front the air. If they begin lo mold 
scald them by selling llaem in tliC oven till boiling hot. Glass is much 
belter than earthen ware for preserves; C hey are not half A-S apt to fcf' 
rnent. 

In making rnarm abides, if |jut up in small quantities and for immediate 
use, three-quarters of a pound of sugar to one pound af fruit is suffi- 
cient; but if desirably to keep them longer, a peundof sugar to a pound 
of fruit Is a belter proport inn. As in preserves, Uie best Sugar should 
be used, Put up in tumblers or small jars. 



A PPL F, PRESERVES. 

Weigh equal quantities of good brown sugar and of apples; peel, core 


and mince tltem small; boil che sugar. Allowing to eveiy three pounds 
a pint of water; skilrt it wc-lt And boil it pretty chick; then add the 
apples, the graced peel of one or two lemons, and two Of three pieces of 
white ginger. Bo?! till che apples look clear anti yellow. This prcsciLe 
will keep for yCAis. 

BARBERRY r RESERVES. 

Few arc aware that barbei rles preserved in common molasses are 
very good for common use. Boil the molasses, skim it, throw In the 
barberries anti simmer until they are soft. If you wish la fly by a few' 
far sickness, preserve [hem in sugar. Melt the Sugar, skim it, throw 
in the barberries; when done soft, take l hem out And throw in others. 
For preserving, die suyAr should he melted over a file moderate enough 
not to scorch it. When indeed it should be skimmed clean and die 
fruit dropped in, co simmer until it is soft. 

CHERRY PRESERVES, 

Common sour cherries are best ; stone and Sake pound of sugar to 
pound of fruit ; take half of your sugar and sprinkle over Use fruit, lei ic 
stand about an hour, pour ioto a preserving kettle, boil slowly teu enm- 
ities, skiio out the cherries: add remainder of sugar ct> ihe syrup; boil, 
skim and pour over the oh ernes ; the nest day drain off che syrup, boil, 
skim, add the c berries, bail twenty minutes and seal up in small jare. 

CURRANT PRESERVES. 

Ten pounds currants, sever! pounds sugar, Take the stems from 
seven pounds of the Curran IS, And press the juice from the Other lliYee 
pounds. When the juice An ft Sugar are made into a hpt syrup, pul in 
the currants and boil until chick and rich,. 

BLACK CURRANT PRESERVED 

Gather the currants upon a dry day ; Lo every pound allow half a 
pint af red entrant juice arid a pound and a half of finely pounded loaf 
sugar. With .scissors clip off the heads and sialks; put ihc juice, cut' 
rants and sugar in a preserving pan; shake it frequently till it boils; 
carefully remove the fruit from tbe.sideS of the part Slid Lake off tile 
scum as it rises; let it boil lo; ten or fifteen minutes. This preserve is 
esCelletiL 

CtTSON PRESERVES* 

Peel and cut the citron in pieces on Inch square, bull in weak alum 
water unlit soft, drain off the water and add one pound of sugar to each 
pound of citron : to every live, pounds of the preserve add one pound of 
raisins and one lemon sliced ; dissolve sugar; when hot add the fruit, 
and simmer slowly for one hour. The raisins may he left out, if p!C- 
f erred', 

(^ANTELOPE, R1NU T RESERVES. 

Keep the rinds of canldopcs or watermelons lei strong brine Licit it y o U 
wish to preserve them; then boil in fresh Water until tbc salt 1s 
removed. Soak or boil a short time in weak slum water, then boil 
again In ftesh water mild there is no ia.ste of alum left. Make A licit 
Syrup of two pounds of while sugar to each of rind. When the syrup has- 
boiled until well clarified, drop the rind in, and boii all hour. Lemon 
flavoring may be added and a few drops of citric acid tu prevent SUgAt- 
log. 

FIG PRESERVE- EL 

Take weight of r ipe figs in sugar, the peel of one lemon and juice of 
two, lo five or sijs pounds of figs. Let the figs son k in Cold water twelve 
hours,. then simmer in waier until tender, take them out and drain. Tu 
each pound of sugar add a teacup of cold water; boil and skim until 
clear. I 'ci I in the Jigs and sin liner ten minutes. Take but the figs and 
spread them in the sun far a short lime, white you add the juice and 
peel of Lhe krnOnS And a Small teaspoonful of ginger 10 the Syrup, and 
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boil until thick, then put in the fruit and boil fifteen minutes mere. 
Fill your jais about (hrce-fuuUhs with the fruit, 3 nd ft'] up with hot 
syrup, ' Any kind of fruit is r good, cooked until clear find lender in. a 
t tiick synup, laid in the sun until dry, then packed in boxes dusted wilh 
SOg^i", and a while paper between each layer. 

Fig pickles are nice and may be made in the same way with much 
less sugar, a little vinegar and spites. 

GINGER. PRESERVER 

Fare reels of green ginger and lay in cold water fifteen minutes; bod 
in thfCS waters (changing hot for cold every 5 time) until very tender; 
drain and lay in ice water. For the syrup allow one and a quarter 
pounds of sugar fur every pound cd ginger, and A cup' of water fur 
every pound of sugar. If oil and skim until the scu.ru ceases to rise. 
When the Sjrup is cold, wipe ill e ginger dry and drop il in. Let it 
stand twentV'four hours and then drain' and reheat the Syrup, Then, 
when blood warm, put in the ginger and let it Stand for two' days. 
Then rtboil the syrup and puur Li over l3ie ginger stabling hot- In 4 
week drabs ufT agam ; boil and add again while hot to the ginger; cover 
closely, It can be used in about two weeks. 

MOCK GINGER PRESERVES. 

Cut into strips the thick rind of a wa mi melon, trim off the green and 
cut out die inside until the rind is fiuii; cover '.vitli water, into which 
throw enough soda to make ihe water taste tA it; let it stand from 
twelve to twenty-four boms; take out, boil in dear water until a straw 
will go easily through ; drain; put into a syrup made of good brown, 
sugar, very strongly flavored with pounded ginger; let boil slowly until 
the syrup penetrates the rind. This is almost as good as ginger preserve. 

A beautiful nice preserve may be made by cutting tbe rind into fancy 
shapes, and substituting white sugar and lemons cut In thin rounds for 
the ginger and brown sugar, JjyrLa makes the rind more brittle than- 
ilum or Lime, 

GRAPE- PRESERVES, 

Pick from the stem, wash, drain and weigh ; lake tbq same amount 
of white sugar ; put in a bright tin dish-pan; si i r the grapes and sugar 
together ; set in the oven until it is bos, then place on the stove stirring 
continually from tbe botiom until il boils; set one side of the pan off 
the stove; have the other side hot and with a tong-handled skimmer 
skim tint seeds off as they rise on the eoo'l side, In this way you can 
remove ail ihe seeds. lit very capful not to let them bum. Wild 
grapes may be cooked in the same way. 

GOOSRBEREY PRESERVED 

The tops and tails being removed (join tbe gooseberries, allow an 
equal quantity of finely powdered loaf sugRr. and put a layer of each 
alteriSiUclv into a large deep jar ; puur into it as much dripped red cur- 
rant juice as will dissolve Lhc sugar, adding hs weight in sugar. The 
nosi day put all in a preserving pan and boil it, 

ME [.ON R1NU PRESERVES, 

Cut !he rinds into small strips or squares ; lake equal weight of sugar 
and rinds; boil two hours slowly, and put into pots for 05*, Any rinds 
can be preserved i ii this way, n*ld arc very Pike for cakes or mince pic. 
Lemon peel boded with the rinds adds to 1 he flavor. Lemon peel may 
be candied by boiling it with sugar and esposiitg il to the air until the 
sugar crystallizes. 

GRANGE PRESERVES. 

Take any numbef. of oranges, with taifter jnore than their weight in 
while sugar. Sli^hlly grate the oranges and snore them round and 
round with a knife, but do not cul very deep. Put them in Cold Waster 
for three da^S, changing ihe water two or three tunes a day. Tie them 
up in a clolh, hoil them until "bey are soft enough for the head of a pin to 
penetrate the skin. While they are boiling place the sugar on tfie fire 


with rat fie r more than half A pint of water lo each pound ; let it boil for 
a minute or two, then strain through muslin. Put r h (? oranges into the 
simp lill it jetties ami is a yellow color. Try the syrup by pul Sing some 
to cool, 1 1 must not be too stifl. The syrup need not coier l he 
oranges, but they must be turned, so that each part gets thoroughly 
done, 

PRESERVE'S ORANGE Oft LEMON PERL, 

Feel the oranges and cut the rinds into narrow shreds; boii till len- 
der; change ( ho water three times; squeeze the juice of lhc orange 
over tfit: sugar ; put pound to pound of sugar and peel; boil twenty 
nil n Lucs all together. Lemons may be preserved in the same Way. 

REACH PRESERVES. 

Pare and si one your fruit and cut in halves ; weigh it, and allow one 
pound of sugar to one pound of fruit ; Crack peach stones, extract the 
kernel? and pul a few into your Syrup (for flavoring i while cooking. 
Put a layer of sugar in the ketile firsl, then a layer of fruit, and so on 
until al I is used; stl where it will warm slowly until the Sugar is melted 
And tin.- fruit hoi through; boil steadily u mil the peaches arc tender ant! 
clear; take out will] a perforated skimmer and lay on large flat dishes, 
crow ding as little as possible, Dud the syrup almost to a jelly — that .is 
clear and thick, and skim ; fill your jAt$ two thirds full of the fruit, pour 
on the boiling syrup and when cold cover with branched lissue paper, 
then with cloth, lastly with thick paper tied tighlly over them, TEie 
peaches should he ready lo take off after hail an hour boiling ; !|i4 syrup 
boils fifteen fsiinuatcs lunger; stir often to let the scum rise, and skim. 

Fears Ate put up C lie same, only pared. Leave stems on and fsuit 
whole, 

JQ PRESERVE GUNG-STONE PEACHES. 

Take the finest peaches, pare them nicely, halve them and put in a 
bowl ; have their weight of lOA-f sugar sprinkled Over them and let them 
sland for several hours. Put them in the preseiving kenle, Add a little 
't-Aier and let lhc peaches remain until thoroughly scalded. Take 
them out wilh a ladle, pouring off tbe syrup, Buil and skim the syrup 
until it Is clear And rich; return the fruit to the kettle End cook there 
gently until it is oteflJf. 

PEAR PRESERVED 

Feet and quarter large pears, and allow one pound of sugar Co one 
pound of fruit; stick one clove to a pear in the pieces. Boil the sugar 
with one pint o! water (o the pound; put in some bits of lemon peel 
and when tbe syrup has boiled up clear, put the pears in aili ^ ^ them 
heat through; take them Out, ]ei cubl and put back Lo cook until soft. 
Sin nil ones can be put up whole with a clove in the fend, 

PLUM PRESERVES, 

Allow to every pound of fruit ,1 pound of sugar ; put Into JtOni jars 
A] tern Ate layers of fruit and sugar, nnd place the jars in a moderately 
warm oven, I.ct them remain Until the oven is cool. If prepared at 
tea time Let them remain until morning ; then strain tbe juice from the 

plums, boil and clarify itr Remove .the fruit carefully to glass or china 
jars; fsour over (be hot syrup and carefully cover with egg, tissue paper, 
or thick white paper, or bladder lied cl&seiy down. Or preserve same 
as peaches, 

gUENCF, PRESERVES, 

Parc, quarter and coii the fruit, saving the skins and cores. Put the 
quinces over ihe fire with just enough water to cover ihcm, and simmer 
until psrtVclty lender, but do not Set them break. Take out the fruit 
anti spread Oil dishes to cool; add the parings and cores to the water in 
which the quinces were boiled, and cook One hour; then strain througli 
A jelly-bag, and to each pint t>E this liquor Allow a pound of sugar. 
JBoil and skim this, then pul in the fruit and bolt fifteen minutes. Take 
it off the fire and let it stand In a deep dish twenty-four hours, then 
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drain elf the syrup and Set El boil again; put ill the quinces and cool 
fifteen minutes, Take out lh* fruit and spread on dishes to cool: boi] 
down the syrap thick ; pul [lie fruit in jars until twWhipds full, then 
cover with the syrup. 

STRAWBERRY PRESERVES. 

Select lilt liPgesl and finest straw tierries. Hull them, weigh and 
allow to each pound one pound of (he best double refined loaf sugar 
finely powdered. Divide the sugar into two equal pot lions. Put a. 
later of strawberries into the bottom uf a ^resemng kettle and cover 
them with a layer of sugur, until half the sugar is in. Next sel the 
kettle over a moderate fire and let it hoil till the sugar is melted. Then 
put in, gradually, the remainder of the sugar, and. after it is all in, let it 
hoil hatd for [Ive minutes, taking off lh* scum with ft silver SpOoiii but 
there will belittle or no scum if the sugar is of ill* very best quality. 
Aft erwarda removt the kettle born ihc fire and ink* out ihe strawber- 
ries very carefully ill a spoon. Spread mu ill* strawberries on Urge, 
flai disfies, so as not to touch each other, and set them immediately in 
a cold place or OH ice. Rang llie kettle again on (Etc fire, and give the 
syrup one boil Up, skimming il if necessary. Place a fine strainer oxer 
the top of a mug of pitcher, and pour tEie syrup through ft. Then pul 
(he Strawberries into glass jam or tumblers; pour into each an equal 
portion of the syrup, Lay at the tup ft round piece of while paper 
dipped in brandy- Seal the j'ais tighily. 

A shorter method is 10 put them in a preserving kett"e over a slow 
fire until the sugar melts; boil twenty- five minutes fast; lake out the 
fruit in a perforated skimmer and fill a number ot small cans three- 
quarters full; boil and skim the syrup five minutes longer; fill up the 
the jars and seal wfciiEe hot : keep in a cool dry place. 

Raspberries may be preserved as above, Also large, ripe goOSc- 
berries. To each pound of gooseberries allow one mid a half pounds 
sugar. Rory them in a box of sand or keep ill a dark, coot place, 

CREEK TOMATO PRESERVES. 

Eight pounds small green tomatoes {pierce each with a fork), seven 
pounds sugar, the juice of four lemons, ginger and mace mixed, one 
ounce. Heat alt together slowly, and hull until the fruit is clear. Take 
it from the kettle eft a perforated skimmer, and spread upon dishes to 
cool. Boil the syiup until thick, put the tomatoes in Jarsamt pour syrup 
over them hut. Keep in a coni, dry place, These taste cnucEi like 
foreign preserves. 

JURE TOMATO PRESERVES. 

Seven pounds round yellow or egg tomatoes, peeled ; seven pounds 
sugar; juice of three lemons ; let thetn stand together over night ; drain 
off The syrup and boiS it. skimming well; put in the tomatoes, and boil 
gently twenty minutes ; take out (he fruit with a perforated skim mer 
and spread upon dishes; boil the symp down until it thickens, adding, 
just before taking it up, the juice of three lemons; put the fruit into 
the jars and fill, up with hot syiup. When cold seal up. 

TOMATO FIGS. 

Scald and skin pear-shaped (or any small sized) tomatoes, and to 
eight pounds of them add three pounds of best brawn sugar; cook 
without water until the sugar penetrates and they have a clear appear- 
ance, lake out. spread on dishes, and dry in ill* Sun, Sprinkling on a 
little syrup whiEe fitting ; pack in jars or hoses, it; layers, with powdered 
sugar between. Thus put up they will keep fur any length of time and 
arc nearly equal to figs. 

PRESERVED AND DRIED FRUIT, 

Us* one pint of sugar for a pint of fruir, pul (bent together in a por- 
celain kettle, a In.) cr of the fruit at the bottom. When the sugar is 
dissolved, let llietn boil une Or two minutes, slk?in frorsl llw syrup, nru! 
-■spread on plaits lt> dry in a partly COuied overt, Boil (he syrup until 


thickened, pour it over the cut rani 5 and dry it with cherti. Pack in paper- 
backs, or ft box lined witE: paper, and keep in a dry and cool plsCe- 
U*al engenders moths. but A few Sprigs of dry sassafras wilt keep fruit 
S*Curc from (heir intrusion, Blackberries, cherries, plums arid currants 
may be dried in this way. Or any of the SrnftlL fruits. 

MARMALADE OF MTXF.D FRUITS. 

Tare equal quantities of apples, pears, peaehes and quinces;: cut them 
fine and put them to boil with a pint of water 10 six pounds of fruil ; 
let them crude thoroughly; take out and masla well; clean the kettle 
and pul them back with half their weight in sugar, and cmk slowly two 
hours. 

CIDER APPLE-SAUCE. 

Fare, quarter and core sweet apples Sufficient's) fill a, gallon porce- 
lain kettle; put with Lhcm A half-gallon boi I ell cider and let it come to a 
boil, place a plate over them and boil steadily but not rapidly until 
they are thoroughly cooked, testing by taking one from under the edge 
Of die plate with a fork, I>t> not remove the plate until done, or the 
Apples will sink to the bottom And burn* 

APPLE MARMALADE. 

Pare, core and cut the apples in small pieces; pul them in water 
with SOt A* lemon juice LO keep them while ; after a short interval take 
Thetn out amt drain them ; weigh amt pul them in a slew [mil with an 
equal quaintly of sugar ; add grated lemon pcct, the juice of a lemon, 
aorne cinnamon sticks and a pinch «E sail. E'lacc the slewpan over a 
brisk fir* and cover It closely. When the apples are reduced (d a pulp, 
stir [he mixture until it becomes of itie proper consistency. 

APPLE If UTTER. 

Take one bushel of sour apples (do not peel), wash lhcm r cut out the 
cores and decayed s|jo 1 s, pul into ft tin boiier (kept for the purpose), 
anti boil until tender ; run them through a sieve, return to the boiler 
with water in which (Eiey W'trc cooked and let boil lor art hour bEl as. 
thick as OppEc sauce; add cinnamon, cloves and brown sugi* 10 suit 
the taste, two quarts or a hide more of apple jelly; after cooking a little 
longer, put while hot into jars. 

CHERRY MARMALADE, 

E-E-tmc th? cherries and pulp them thoroughly through a coarse sieve; 
to every tEiree pounds of pulp add half a pint oE currant juice I add 
three-quarters of a pound of sugar to each pOnid of fruit; mitt 
together and boil until il will jelly. Put in cans or glasses, 

CHARE MARMALADE- 

Pick die grapes from the stem, put into a preserving kettle, cover* 
ing lliem with water- lloil until perfectly suit, (lien pour into a col- 
under and rub them until all ill* puip passes through ; then 10 eftch 
pi nl of pulp arid one pound of clarified sugar and boil Uhi.il llie proper 
consistency, But it into jars And cover as preserves. 

□RANGE MARMALADE. 

Take three pounds of Sweet oranges and two pounds of lemons, with 
ihe same weight of sugar. Take a thin paving from llie fruil and cut 
into fine chips; bail them until quite tender; scrape of! lh* pulp from 
the inner skins, mid pick out the seeds. Have a dish with a link water, 
in which put skins and seeds to extract all the juice possible. When 
:dl is ready, strain the water from the chips and skins, anti us* one and 
a half pints for the syrup, Boil pulp, cEups, *tC H twenty minutes, 
and cover when cold. 

FEACH MARMALADE. 

Take tip* freestone peaches. F:-u*, stone arid quarter them,; to A 
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po-u [ l( 2 of Ct u i t allow three- quartern of loaf sugar and half ounce of 
biiter almonds. Blanch the almonds in scalding water and pound (Item 
until smooth, Scald (he peaches in a v*ty little warm water,; mash 
them ; (lit* them with the sugar and almonds, and put (he wliule into a 
preserving tietlle. Boil ii to a ihiek, smooth paste. Skim and Stir it 
■j-'dln and beep (he kettle covered as much as possible, fifteen minute* 
will be sufficient to boil them. Wheneold, pul up in glass jars. 

PLUM *mJtiiAt,AU3L 

Stone (hem and pul into the kettle with a pound of Sugar to each 
pound of fruit ; put a small cup of cold water in first lo prevent burn- 
ing. When the fruit begins to soften, take a potato-masher and rnash 
it CO a pulp, without taking it from the file. Let it boil gvnrly for fifteen 
or twenty minutes, not longer than twenty. Take from the fire And 
pot into jaijt, 

rHIM CHEESE. 

Boil plums in Sufficient water <0 prevent burning; tlien wash and 
strain ; lo every pound of pulp add half a pound of clear brewn sugar; 
took as you would jam, Stirring lo prevent buttling. It can be cut in 
slices, and is a nice addition for lunch. 

<JUtNCE HAEM AU.DK. 

Poor quinces, unfit for Other uses, can be washed and cut in small 
pieces, coring but no! paring them. Allow three^unrlcrs of a pound 
of sugar and a teacup? oT water to a pound of fruit, and boil slowly (wo 
hours, stirring and 111 ashing it line, Strain through a colander, and put 
Eft glasses or bowls, Peaches, crab apples Or sour apples (nay be used 
in (be Same way* 

PICKLES. 

5CJUE1 AND SWEET. 

When making pickles U 3 * good, sharp vinegar, or the pickles will be 
insipid. Keep them front the air and see that they are well covered 
with the vinegar. Boil in a porcelain kettle; never in brass or metal. 
Parboil the plcktcs first, then let them get perfectly cold, and pour on 
tlic scalding hot vinegar. A small lump of alum dissolved and added 
to the vinegar when scalding the first time makes 1 hem ‘crisp and 
green. To make them sharp and crisp they should be parboiled 
in one vinegar, and (lien a second vinegar poured over them when ready 
to pul in the crock. Keep Ln 3 dry, coni place, either fn stone or glass. 
If pul away in stone jars, put a plate or saucer over them so as to keep 
the pickles under Vinegar. If white Specks appear on (he vinegar, [train 
off and scald, adding A handful of sugar to each gallon of vinegar. 

Most people prefer (heir pickles highly spiced ; claves amt cinnamon 
put in bags Are good fur ibis* Also bits of horseradish and Ted or green 
peppers. The horseradish helps CO preserve the life of the vinegar, but 
jf it will after this persist So losing its Strength, pour off ibe old and 
replace by new, poured over (be pichlcs scalding hut. Ginger is (he 
most healthy of all spices, cloves are the sirongesl, after these allspice 
and cinnamon. Proportion these or the pickles will be black in cold 
and ioo hot for the palate. Mustard seed is also an improvement. 
Mover pul up pickles in anything that has held grease, or do not let 
them frceie; if they do they will be entirely spoiled. 

Sweet pickles may be made of any fruit that can be preserved, includ- 
ing Lhc rind of ripe cucumbers or melons. The proportions of sugar to 
vinegar is three pints to a quart. Make into a symp and pour Over the 

lip. hull. With 'ti:v; fi it ■-i^uy th.it they may be scalded 

or steamed ; .with others it is not. Very ripe peaches or plums do not 
need steaming, but pearl, appics* cucumber and melon i inds are better 
steamed and the hot vinegar syrup afterward poured over them. . With 
these it is also necessary the spices sliuuid be put ill bags or the fruit 

will be much discolored, Crabapplcs make particularly good pickles, 
i bough many seem to think only of making (hem. into jelly or preserves. 

In making pickles use 11O11C but ill* best cider vinegar. The vinegar 


should always he two inches or mote above the vegetables, ns it is sure 
TO shrink, and if the vegetables are not thoroughly immersed in pickle 
they will not keep. They should be examined every month or two and 
soft pieces; removed, if tbcTe is much tendency lo soften, it is advisable 
to strain off the vinegar, add to each gallon a cup of sugar, boil it and 
return it io the pickle jar while hot. The occasional addition of a little 
sugar keens pickle s good and improves I hem. Spices in pickles should 
be used whole* shiftily bruised, but preferably not ground ; if ground 
they should be tied up in thin muslin bags. Most pickles, if well kept* 
improve with age by the vinegar losing its raw taste and Hie flavor of 
the spices improving and blending. 

To strengthen weak vinegar, if in pickles, turn it ofT.'heat it scalding 
hot. put it on the pickles and when lukewarm put io a small piece of 
ahmi the sire of a 111 best and a brown paper four inches square wet 
with molasses. If it does rmt grow sharp in two weeks it is past recov- 
ery and must be thrown away. If in winter, Free jo if an cl remove the tee 
On the surface, for the water alone fi ceres, leaving the vinegar. 

To kc;p up a cun slant supply of vinegar t Before (he barrel is quite 
cut. fill the barrel with one gallon of molasses to cvcty eleven gallons 
of roil water. This mixture will become good vinegar in about three 
weeks-. If ibe barrels stand on end* tli ei e must be a hole made in (he 
top. prelected with g.iuie to keep out insects. II standing on the side, 
the bong -bale must be left open and similarly protected. 

A s'snple method of pickling is 10 merely put (be Articles into Cold 
vinegar. This cold vinegar should he used for (hose (hat do. not 
require the addition of spice* and such os do not require to be 
onions, radish puds, horseradish, garlic and eschalots. Half fill ibc 
jars with best vinegar, fill them up with (he vegetables, And lie down 
immediately with bladder. These are much belter if pickled quite 
fresh and all of a sire. The onions should, be dropped in the vinegar as 
fast is peeled ; (his secures lbcir color. The horseradish should be 
Scraped a little outside and cut up in rounds half an inch deep, Bar- 
be: ries for garnish ; gather fme full bunches before they are quite ripe* 
pick away all bits uF stalk and leaf and in juried berries and drop ihcm 
in cold vinegar; (hey may be kept in salt and water, changing the brine 
whenever si begins to ferment, but the vinegar is best. 

To put up Cucumbers in brine ; Leave at least an inch of Stem to 
Cucumbers ind wash well in cold water. Make a brine of salt and 
water strong enough to hear an. egg; put the cue timbers in this as (hey 
are gathered each day from the vines. Cut a board so as to fit inside 
of the barrel : bore holes here and there through Lt a and pnt this board 
cm the cucumbers with a weight sufficient to keep it down. Each day 
take off ihc scum which arises. When wanted for use take out what is 
necessary and soak them two or three days. Of UlKtl jhc salt is out of 
them, and (hen pour boiling spiced vinegar over them, A red popper 
or two is an im prove m cut if one likes hot pickles. 

To harden them, after they are taken out of (be brine, take A lump of 
alum and a horseradish out in Strips ; put this in the vinegar arid it will 
make them hard and cris-p. When you wish to znake a few* cucumber 
pickles quick, take gonil cider vinegar; heat it bailing hot and pour 
it aver them. When caul, they are T*ady for US*. 

PICKLKD sweet AFI-1.es, 

Tab* three pounds of sugar, iw» quarts o£ vinegar, onc-halF ounce of 
Cinnamon, One-half ounce of cloves, pare the apples* leaving (hem 
whole; boil them in pin of the vinegar and sugar until you can put a 
fork through them ; lake them out* heat tb* remainder cd the vinegar 
and. sugar end pour over them. Be careful not to boil them too long or 
they Will break, 

FICELED A KT1 C H.0 K F-S, 

B&il your artichokes in Strong salt and water for two or three min- 
utes 4 * lay on a liair sieve to drain; when cold lay in narrow-topped 
jars. Take as much white wine vinegar as will cover the artichokes 
and bnil with it a blade or two of mace, some root ginger and a nutmeg 
grated fine. Pour it on hot, seal and put away for use 1 . 
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PICKLED I'LACKtSFItRlES. 

Seven pounds of fruit, three pounds cd Sugar, mic c^vj^ rt of vinegsr t 
■oii€-h^lf mi n cm of cloves, one-half ounce cassia buds, tV hen the syrup 
k boiling Add the berries; hod otw-half hour; skim out the berries,, 
boil down ihc sj-Tup mid pour it over them. 

F'tl'Kf.FO BEANS, 

String and break between each beau. wash, put on 10 bolt, cock tLIF 
they begin Lo burst o|n-n. take off. cool them, then salt as if U> use fresh, 
pack away in a stone j.ir or urce Lub, add tolerable weight ; [hen pre- 
pare a weak brine ami pour over ; cover, and in a few weeks they will 
be sour. 

burled eUjTlkNutS or walnuts* 

Gather the in when soli enough to be pierced with a pin. t..ay them 
In Strong brine for flue days changing this twice in. (he meantime. 
Drain and wipe dry; pierfC ''Adi Irt running a large darning-needle 
thiough it, and lay them in cold water for sii hours. To each gallon of 
vinegar allow one cup of sugar, (hiee dozen each of whole cloves and 
black pepper corns, 'half as much allspice arid a dozen blades of mace. 
Hoi l five- minutes ; pack the mu 5, in small jars and cover with the Scald- 
ing vinegar, Repeat this I w ice within a week : tic up and set Away. 
Good to eat in a month. 

tickled tacts age. 

Select solid heads, slice very fine. put in a jar, then cover with boiling 
water; when cold drain 0 1 1 the water and season whh grilled horse- 
radish, sale, equal parts of black ami red pepper, cinnamon and whole 
cloves. 

SWEET CABBAGE PECJCLE. 

One and a half gallons sliced cabbage. three quarts of water, three- 
fourihs pound salt, the salt and was vs to be 1 (Oiled logcl her. skim used 
and poured over dm cabbage while h oiling hot, which will shrink 
the cabbage co one gallon. It must be closely covered to stand all 
[tight, then dry by bcisig pressed with a coarse cloth; then soak one; 
pint of chopped onions, one- half gallon vinega 1 . One- half pint grated 
horseradish, one pod red pepper, one pound sugar, On C- Em If head of gar- 
lic. three ginger roots, three tablespoon fuls of turmeric. One-half Table* 
spoonful mustard seed, twij pieces mace, a few- grains black pep purr, a 
few cloves. Thc-c ingredients arc to he rnked together in the vinegar; 
the cabbage remaining, must then be put in the mixture and The 
w-htile put in a stone jar and set in a pm of water a net boiled about 
four hours. 

PICKLED CcI.Jl.rF LOW R.R£. 

Take solid and white cauliflower; puEt apart in buu dies, spread on 
an earthen distt ; lay Sill over them, and let them Stand three d ays - 
(hen put into earthen' jar? an-! pour bn ili ng salt and water Over them ; 
let them Stand all night, thr.-o drain, put into glass jars and (ill up with 
white vmeg.'.i prep. i(cd the same as for the onions, 

SPICED CAULIFLOWER. 

Select Small, white, dose bunches, bail in scalding brine three- mirl* 
UtfS, drain, and sprinkle thickly with salt ; brush off when dry ; cover 
for two days with cold vinegar, selling the jur in the Sun ; peek care- 
fully in glass jars; prepare and throw over them scalding vinegar, sea- 
soned thus; To One gallon, O 11 O cup of while sugar, twelve blades of 
mace, a tabtespoortful celery seed, two cloaca while pepper corns and 
some bits of red pepper pork, a tihlespoonful of coriander scud, arid the 
64in* of w Elite mustard- ftoil five minutes, Scald once a week for 
1 hre -5 weeks, tic up and set. away, place a small plat* On top 0-E jar 
inside to keep llic cauliflower under the liquid. 

PICKLED CHERRIES, 

Five: pounds of cherries, stoned — leave a few pits for flavoring; one 
quart of vinegar, two pounds of sugar, one-hall ounce of cinnamon, one- 


half ounce of cloves, one-half ounce of mnee ; boil the sugar, vinegar 
ami spices together and pour hoi over the cherries, 

CELERY PICKLES. 

Take good sized cucumbers, Mice on a vegetable sheer quite chin and 
pour a weak brine, bossing hot, over (he in and let stand twenty-four 
hours ; then 10 a gallon of vim-gat arid an ounce o( while mustard seed, 
on* of crScry seed tmtl half a tcospoonful of pulverized alum; bull and 
turn over Lite pickles. Put in old ]iicklc bottles, and. seal, or in a jar 
with a doth over, rinsing" the dot El occasionally, 

CHOPPED FICKLE. 

One gallon green tomatoes. Jour large onions, three red peppers and 
three green ones, leaving in a few’ of the seed?. Ghop all fine ; throw 
in a big handful of salt; mix well together and let it, stand over night. 
En til* morning drain dry Snd add One pound of brown sugar, on* 
tablespoooful each of black popper, ground cloves and allspice; half a 
pirn of white mustard seed and one-quarter of an ounce of Celery seed, 
Poor over three pints of cider vinegar, boiling hot. This k excellent, 
Pol into jars or wide-mouthed bottles and COrk tightly, 

PICKLED CORN. 

Boil the cum on the cob ; when cool cut tl from ihc cob; place on 
rii* botiom of a jar a layer of salt and 3 layer of corn unlil the jar is 
hilt; cover With .1 cloth, board and weight: when wanted for US* 
soak in water until fresh ; then cook and it k like fresh com. 

BOTTLED C E1QW-C EiOW. 

Take Jiftv small pickles, two quarts of silver onions. two quarts of 
green string beaus, one dozen green 101 an toes, three heads of caulk 
Flower ; let ibe onions stand ill brine Iwclvc hours, then peel. If the 
be: ms are large, break them. Slice die green tomatoes col up the 
fiui I Hi owe r&i let oil Stand in brine iwtmy-fomr hours, To one gallon 
of vinegar us* one po'.mil of mustard (common k llic best), mi* it with 
:i little vinegar, mid ndri it 10 the zest. On* or two fables puonfuls ol 
■ d of irmisinrd, one loble-tpoonful of cayenne- pepper -use more spices if 
ptef erred. Tie the spice? in a white doth, hud boil in the vinegar, 
he Tore adding the mustard. It can be put in pickle jars in alternate 
layers; fill three-quarters lull; when filling the jars add here and there 
a 111 Lie red and green pepper ; fill u p with the mustard ; make am light. 

MUSTARD CHOW-CHOW, 

Two heads of cabbage, two heads of cauliflower, one dozen cucum- 
!ki 5. six rouLS of celery, $i* peppers, one quart of small while ohtOnS, 
two quarts green tomatoes; cut into small pieces and bull each vege- 
table separately until tender, then Strain I hem. Two gallons of vin- 
ega T , on* -fourth pound of mustard, onc-fcu nil pound of mustard seed, 
one pni of French mustard, one mince of cloves, two ounces of tur- 
nii-rte ; put tins Vinegar and spices into a kettle and let them come lo a 
bod ; mix the vegetables and pour over tl'iC dressing. 

rtCKLED CU CUM lily ItS, 

AVash with care Lhe cucumbers, and [>1:100 in jars. Make a weak 
brine (.a Imndful of salt to a gallon aad a half of water) ; when scald- 
ing hot turn over ibe cucumbers and cover; repeat this process three 
mornings in succession, taking care to skim thoroughly. On rhe fourth 
ij;-,., have ready * porcelain kettle of vinegar, 50 which has Ejccii added 
* piece of aluin lhe size of A walnut. When scolding hoi, pul in as 
many cucumbers as may be covered with lhe vinegar ; do not let them 
bod hut skim out os soon OS scalded 5 h rough, and rt[>face wilEi Others 
milling cadi l Urn a small pitce of alum. When ibis process is through, 
throw out the vinegar, and replace with good cider or while win* vine- 
gar; add spices, mustard seed and red pepper, Sort the pickles and 
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p!aco them in stone or gl ms s turn over the hoc spiced vinegar; seal 
and put away tli;.- jars not w;m Led for iinmrdinti: use. Pickles thus 
prepared are line anti crisp at cite expiration cd a year, Those that nre 
kept itt open* mouth jars, may be coveted with a cloth. which M ill need! 
to be taken off and rinsed occasionally. 

SINGED CG CL MEEK RSCKLE. 

Two doicrt Cucumbers, slice jukI boil Irt vinegar enough to cover; 
boil one hour ; set aside in the hot vinegar. To one gallon cotd vine- 
gar allow one pound brown sugar, one uhkSpOOi'M i.-nchof cinnamon, 
ginger, black pepper and celery Seed, one teaspoon ftil mace; one tea* 
spoonful allspice and cloves, one tables pOOrt^d itsinaeric, out: tablespoon- 
ltd grated horseradish, one tables pQO idol sliced gai lie, half leaspoonful 
Cayenne pepper; put in the cucum tiers am! Stew two hours; it will be 
ready for use as soon as cold ; if it is liked thicker, put LCI double the 
quantity of cucumbers. 

RITE CUCUMBER FlCKbRlj. 

Peel tlie cucumbers, halve itiCin, scrape the inside and soft part out 
wilh a silver spoon, salt them down, for twelve hours; wipe dry with 
a towel and tnl in pieces or Strips : have a layer- of Jiutscard seed, cloves 
and pepper, then a layer of encumbers. A piece of horseradish is an 
addiLtOn to them. Boil enough vinegar to cover all; pnur ort sCier l1ic ^ 
are Cold ; after a week boil some vinegar again and pour over them. 

SLICED CUCUMGF.lt TICKLE. 

Gather the cucumbers before the seeds are very large ; pare anil throw 
into ice-cold water for one hour; then slice as thin ns possible, an a 
cabbage cutler; sprinkle welt with salt; tie up in a coarse cloth and 
lay in a colander under a heavy weight to drain over night, Most 
morning mix ihrotigli them plenty of brown and white mustorT&wd ; 
pack in jars and cover well with cold cider vinegar, Tut in a cool 
place. Should n while scum rise On ihe vinegar, draw it cfT nttd boil 
and skim well, or substitute Olhcr vinegar. Tour it Over them cold. 
This retains the flavor of the cucumber. 

EAST TNUU PJCKLF.EL 

One-half peck sliced green tomatoes, one-half peek sliced while 
onions, twenty* five small cucumbers, two Cauliflowers cut in small 
branches; sprinkle salt over these plentifully and let Siand twenty-four 
hours, and then drain well : inis half a cup of grated horseradish root 
with half an ounce oT turmeric {get at the drug store), half an ounce 
each of ground cinnamon and cloves. One ounce of ground popper. One 
pint of ground mustard seed, one pint of brown, sugar, two bunches of 
chopped celery. Put I his mixture into a porcelain kettle in fryers with 
the vegetables. Cover with cold cider vinegar and boil slowly for two 
hours. The turmeric gives ihe pickles Lhc yellow color peeui ..i m k.'st 
India pickles, and in tuple and appearance they cannot ho di -.unginsfr-d 
from the genuine 

PICKLED |-,GGi 

Sivlren eggs, 6n£ quort of vinegar, oncv-ha!f ounce of bfrek pepper, 
one-half ounce ol Jamaica pepper, otic-half ounce of ginger; boil the 
cggR. twelve minutes ; dipin cold water and lake off the shell ; put the 
vinegar with the pepper and vinegar into a stew pan and sii inner ten 
imiiiMirs, ; place the eggs trv n jar, pour over the svnsuncd vinegar bod- 
ing hot, and when cold de 1 liven down with n bladder to exclude the 
air ■ reads for use in a month. 

ENGLISH MIKED TICKLED 

One-half peck of small, green tomatoes, iliTpe doren small cucum- 
bers, tu 0 heads of cauliflower, onc-ha]£ peck of tender String beans, 
six bunches of celery, six gieeis peppers, and 11 quart of small, white 
onions. Chop tile VL-gc-Lablos quite line, ^prinkli; with salt, and let stand 
over night; 50 sis or seven quarts of vinegar add one ounce each of 
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ground cloves, allspice and pepper, two ounces of turmeric and four 
onncvs of mustard seed ; let the vinegar anil spices cnitm !q a boil, pul 
in ilic t u-gct.vbles and scald until tender and a lit Lie yellow, 

FRENCH PICKLES, 

Slice a peck of preen tomatoes and six large anians, half pint salt, 
two pounds brown sugar, half pound white mustard seed, two labtc- 
spoonfuts each of ground allspice,. cloves, cinnamon, ginger, mustard, one 
Ivaspnonful red pepper, [be quarLS vinegar, two of water, sprinkle sap 
over the tomatoes and unions; let stand over night, drain in the morn- 
ing; add the water and one quart vinegar. Boil the tomatoes and 
onions twenty minutes and drain, boil the, four quarts of vinegar with 
the u ; lie r ingredients fdLctn tninulcs; put in jars, pour over the hot 
dressing, Seat and keep in a cool dry place, 

GERM AS i’tCKLES, 

Take iwo or three dozen pickles (good sfred ones), half a peck of 
small grape leaves and some dill; wash the pickles and leaves; lake a 

smao jar and fry in lhc bottom of it n layer ol Leaves and then of 

pickk-S, and a little dill ; lay in alternate layers; make a salL water hrine 
of vtiy warm water, enough lo cover the pickles ;. r 'o not make it too 
sahy; pot a plate in the j:tr, and fay on it a heavy stone. In about a 
Y.s^k the pickles will be sour. 

PICKLED GKAl'KS. 

Select small bunches ol ripe, firm grapes and pack in the jars in 

which (bey are to be kept. To n quart of vinegar, atld a half pound of 

Sugar ; One -fourth of A pound of stick cinnamon, and an OUtlCC of ail- 
spice, whole. Boil, anti when cold, turn over the grapes. They will 
keep without sealing, -Sr one jars, holding a gallon' each, may tie used 
for ihcse pickles. A piece of white cotton cloth should be spread over 
(he clusters, and a plate placed Ou lop, to keep them under (he vinegar, 

am DOE PODGE. 

Slice one peck of green tomatoes. Sprinkle lightly with salt and Set it 
stand two hours, then d rain off the liquid and throw it away, and to 
(be tomatoes add the following ingredients: Half a gal Ion good vinegar, 
one doren large Onions (sliced), four large pads of green pepper 
(minced line), lmlf pound of white muslnrd sccrl, quarter pOUsid bfrok 
mustard Seed, And Or>e leaspoonfial each of cloves, mate, ginger, black 
pepper., cinnamon, ami celery seed, li is best to put this pickle up in 
small jars and seal. It is ready for use as soon as made, 

INDIA FICKLE. 

Take three quarts of vinegar, quarter pound mustard, half ounce of 
black pepper, one ounce cloves, One ounce nil spice, one ounce turmeric, 
pne ounce ginger, One ounc cayenne pepper, handful of salt and ibfc 
same of sugar; boil for twenty minutes, When cold pul in (he vege- 
tables, cucumbers, onions, cauliflower cut up snmll^. and; cover closely. 
If lhc liquid should see ill thin boil again And add IttOfC mustard in three 
weeks afler making. 

PICKLED LEMONS. 

Wipe sin, lemons, cut each into eight pieces ; pul on them a pound of 
sal I. *k forge cloves of gnrlic, Iwq ounces of horseradish, sliced, thin, 
likewise of cloves, mace, mil meg And cayenne, a quarter of an ounce 
each, and two Ounces of flour of mustard; to these add two quarts of 
vinegar ; boil a quarter of an hour in a well*tinnrd saucepan; Or, which 
is belter, boil it in a sl rong jar. in a kellle oE boiling water : or, set the- 
jar on the hoi hearth till done. Set the jar by, a^d scir it daily for six 
weeks ; heep ihe jar cl use covered- Put pickles into small boLtles. 

nCvi TLF-Ti MIKED PICKLES, 

Take equal qu .inSidcS of onions, cucumbers, green torn aloes, earned ! 
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and cauliflowers ; couk them in salted water until a fork will g&ihtbem 
easy, hut they must nut he soft; then have hoi ■> prsi: ^ r-s r. with black or 
r^rt peppers. in ; while the pickles are Isol lay ibem, a fan of each, aller- 
nateTy, in tin? £*nSs case until full, then pour over 1 lie in hot peppered 
vinegar, and sc.il, Tlo sure to Si tve ;be can hot as for canning Fz nit, 

MINCE* YELLOW PICKLES. 

Three bundled small rin'imvln-t*. four gkn,-z! pepper* sliced fine, two 
hir.;c or ilneC small liL-ads of ivioli'lnwvr, lime heads of ulute Cabbage 
shaved Jin L r , nine Large unions sliced , ozic large root horseradish, one 
(ju:i rt of l; : c e n beans cut one inch long, one quart of green tOJll aloes 
sliced; put lEiis mi\C«n; in a pretty strong brim: l wem v 4 on r hours; 
dra in three hours, lln-ii sprinkle in oilC-fourth pound black Arsd one- 
foua Lh pound of white mustard seed; also one Eablesi^jonful black 
ground pepper; lei it come to a pood boil in just vinegar enough to 
cover it, adding a little alum. Drain again, and when cold, mis in one- 
halt pm! of ground mustard ; cot cr the whole with good cider vinegar; 
add turmeric enough lo color, if liked. 

pjcklfu mushrooms. 

Clean them uiih water and flannel, throw them into boiling salt and 
water in a stew-pan and boil for a few minutes. IJiain the IT! in n col- 
ander and. spread out on a linen doth, covering them with another. 
Pm into boutes w iih a blade or iwo of mace, and fill «j> with while Vi rs- 
egar. pouring some m died mutton fat on the top, if intended to keep 
kmg. 

r]CK].r:u mangoes. 

Cut a round piece Out of the Lop of Small round musk melons and 
extract ibc seeds. Then lie the pieces oo again wiih a thread and put 
in a strong brine for ten days,, Drain and wipe, pul them tnlo a kettle 
with nice leaves under and over linen, adding a small piece; of alum anti 
pot over a slow fire to green, keeping them tightly covered, To Itll. 
make a dieting of scraped horseradish, white mustard seed, mace, 
nutmeg pounded, green ginger cut small, pepper, tin meric and sweet 
oiF. fill the mangoes with this mi* luce, pulling a small clove of gailic 
into each tine of them, rep!aci-ig tin: P hires at lIu- opening and sewing 
i hem in with st long thread, Tut into stone jars and pour boiling 
vinegar ovci them. 

nc KILE t> V i:c ETA B LE M A NGO F-FL 

For OuedoiGH mangoes, take one cup each of white and black mus- 
tard seed, one handful of horseradish, one tahlespoonful each of cloves, 
mace, cinnamon, black pepper, celery seed, and one Cup of sugar; 
mince 0 small head of cabbage fine ; pour hut vinegar over it and let it 
stand half an nour, then chain off. and when cold, put the mixture 
tug el her, adding -small beans and cucurnbeiS, a ml 111 I the mangoes, 
j'jact them f=s ihe kettle witSi seam up. and scald gently with vinegar. 

mustarb ri cke.es. 

Six green peppers, six quarts of small onions. si* quarts of sen all 
cucumbers, six quarts of pick led cauliflowers, four quarts o( gifted cucum- 
bers; pour over this a. brine, one tablespoon fill of salt to one quart of 
water, until all are well covered ; Ici this stand twenty-four hours; drain 
of!. And they are ready for the dressing. Dressing: To each quart of 
vinegar, add six tnjblcspoonfuls of best mustard, one anri a half cups of 
brown sugar, one- half cup of flour, one-half ounce of turmeric and the 
same of curry powder: boil all together five nni mites and poor over the 
pickles, The dressing should lie ihe consistency of I hick, sour cream 
when cold, and if not. add more flour And boil up again. These pickles 
can be kept in crocks, covered lightly w|rh thick paper. One gallon of 
vinegar will make dressing enough for eight or nine quarts of pEckles; 
IT you have any left bottle for meals, ft is an elegant salad dressing, 
or can be used again another year. 
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MDEK MELON PJtCKLkS. 

Take them when just rqie; pare and slice about an mcli and a half 
thick; put them in alum water one night; take out and drain Well; 
allow three pounds sugar to three pints Vinegar; hoi l well and skim; 
puur Over the melons; pottr off the syrup and heal and pour back nine 
mornings, the East tirnc add cinnamon and doves lo suit the taste; bolt 
the Syrup down tdl just enough to cover the pickles. 

SPICED NUTMEG MFtjON- 

Select melon* 001 quite ripe; open, scrape out The pulp, per! mid 
slice; put llie fiuit in a stone jar. and. fur live pounds of fruit lake a 
quart of vinegar and two and a half pounds of sugar ; scald vinegar and 
sugar together, and pour over (he fruit ; scald the syrup and pour over 
(be fuiit for eight successive days. On the nrnlh, add one ounce of 
Stick cinnamon, one of whole doves arid One of allspice, Scald fruit, 
vinegar and spiecs- together, and seal tip in jars. This pickle di-ould 
Stand two or ihTix months EicfoTC using. Blue plums are very dice 
prepared in this way. 

PICKLED NASTURTtQNS, 

Soak [or ill ICC days in strong salt and 'water; then strain and pOur 
boiling vinegar over them, omitting the spice, 

PICKLED ONION’S, 

Select small silver-skinned onions, remove with a silver knife all the 
ouier skins, so that each onion will be perfectly white and, clean, Put 
them into brine that wtEl float an egg ami leave tliem for three days: 
drain, place in a jar. first a layer of onions three inches deep, (bon a 
Sprinkling of horseradish. cinnamon bitrk, cloves, And A little cayenne 
pepper; repent until the jur is filled, in proportion of half a leA&poonful 
or L’.Henue |icpper. iwo lablcspooiafuls each chopjJCHl horseradish and 
clove? and four tvaf-poonfuls cinnamon bark to a gallon of pickles; 
bring the vinegar Lo boiling point, add. brown sugar in the proportion of 
a qu;trl to A g.lUon, and pour Slot o\er llii OiliOftS. 

SfAtTJSil FICKLSU5 ONIONS. 

Cut onions in (a slices, pul A layer of them irilO 1 jar, spring!® with 
cayenne pepper and salt, then add another layer of unions and proceed 
as before, Proceed in this way until ilic jar is full, and pour cold vino 
gar Over all lial covered. They will be iit fur use in a month, 

pickled peaches, 

Tal:e nice fair peaches, wi]i® them clean with a woolen cloth and 
place llictn in a stone jar; to seven pounds of fruit take ilnee pounds 
nice yellow coffee sugar, one pint good cider vinegar, three ounces cin- 
namon :n slicks, one ounce cd cloves; bull the sugar, vinegar and spfees 
together and pour over the fruit while hoi; cover them and lot (hem 
stand three- days ; pour off again ; bring to a boil; (lien put the fruit 
and ;l' 1 together and bed li*l lliey Atc iratv&pareilt ; set away in a cool, 
dry place. Sweet apple* rnAy be Jiickfad in same way, 

PJCKLED I'F.AltS, 

Ten pounds of pCnirs. jbia-c jmunds of light brown sugar, Oil e quart uf 
vinegar, one Outiceof cinnamon, one ounce of cloves fg rouud } ; put all 
together and boil till the pears arc tender; skirn the pears out and Jet 
the Syrup boil A half an hour longer. 

PICKLED rF,PPERS. 

Take large green ones (the best variety is the sweet pepper). Make 
a small incision at the side; Lake out all the seeds, Eicing careful itoL lo 
mangle the peppers. Soak in brine that will float an egg for two days, 
changing the water twice, 5tu£T with chopped cabbage and chopped 
onions, seasoned with mustard *ecd and spires. Sew up incision, place 
in jar and cover with culd sspived vinegar. Many Cut off llie- top of the 
ted pepper, Ihcn tio it an again, and when ready Lo be used lEic top haj 
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TF.prF.R Fiji, sir. 

proportions of gr eon and ripe peppers, cabbages and cueiim- 
hr-rs . mi rice them fine, separately, and then mi* (hern well (cipher; 
season with h or si- rath 5 h and salt ■ cover with very strong vinegar, 

P ICC A LILLI. 

One peck green tomatoes, qunrler peck j-flcctS onion* — sliced anil 
sailed over niyhl -one hnnrllul scraped horseradish, ounce turmeric 
powder, Ounce each of cloves and cinnamon, Quarter pound whole pep- 
per, pound each of mustard seed and fiotir mustard ; put in a la rye pre- 
serving kettle alternate layers of tomaloe^ onions, cauliflower, some 
sliced green pickles which have been cut up and silted aver night, also 
one or two green peppers, with all Hie othei ingredients; cover the 
whole with vinegar; boil fifteen or twenty minutes, stirring carefully- 
Pour off all the water ihut forms on the pickle when they lay in the salt, 

PICK LED FLU Wt 

Seven Pounds plums, four pounds sugar. two ounces stick cinnl- 
man, hvo ounces cloves, one quart vinegar, and a little mace; put In 
i Sic jar first a layer of plums then a Saver of spices alternately, scald I he 
vinegar and sugar together, and p-OUT it ever the plums; repeat thtCC 
tiroes for plums (only once for cut apples and pears); the fourth time 
scald all together ; put them Sole, glass jaiS ami they are ready for use. 

P1CKLET1E. 

Take four Iat^?. lirm cabbages chopped fine, One quart onion* chopped, 
two quarts vinegar, or enough to cover Llic cabbage, two pounds btOWtt 
sugar, two tablespoon fuls each of ground mustard, black pepper, cin- 
namon, turmeric and celery seed, one tablespoon ful each of allspice 
ruace and alum, putveu ized ; pack the cabbage and onions in alternate 
layers, with a little salt bet ween them ; lot it stand twenty -four hours; 
(hen scald llic vinegar, sugar ami spices together and pnur over the 
cabbage and onions after draining them well; do iMs three mornings 
in succession and on the fourth put alt over the lire anti boil five min- 
utes; pul in jars and keep cool. 

KM5 AN I'tCKJ.E, 

Two gallons af cabbage, slic'-d fine; one gallon of chopped green 
lomatoes: twelve Onion Si also chopped; One f; .ill on bcsl vinegar; one 
pound brown sugar ; one tahlespoonful of black pepper; half an ounce 
lurriieric powder; one ciu rice celery seed; one t abb-spoonful ground 
allspice; one traspoooful ground cloves; one-qv niter pound while 
mustard; one gill Of salt. Coil all tugrthei. storing well, for two 
hours- Take from the fire, and add the spices; then put in air-tight 
jar?, Set in a cod. dry |>lrice. ami (hi* delicious pickle will keep all 
winter. 

PICKLED RAISINS. 

Tike two pounds oS Inrgc, Line raisins on llvS Stems, acid one pint of 
vinegar and hall -A pound nE Sugar | Simmer oVCT a slow lire half Hjt 
hour, 

SPANISH PICKLE. 

F.nir doren large cucumbers, four large green peppers, one- half peck 
of unions, one-half peek of green tomatoes ; slice the whole and 
sprinkle over them one pint of salt : allow them to remain over nigh!, 
then drain (hem ; put live whole into a preserving ketllc anil add the 

follow! n" ingredients : Sliced horseradish according In judgment, 0110 

a f 
on nee of mace, one cuir.cc of white pep p it, one ounce ot lurriiCUC. one 

ounce of while mustard seed, hat T m Ounce of -cloves, half an ounce of 

Cfbi' seed, four iibicspoonfuK of dry mustard, one and a half pound J 

of brown siigor; cover the whole with vinegar and boil emobonr. 

SWf.ET FRUIT rtCKLSS. 

To every seven pounds of fiuil allow thsec and one-lialE pounds of 


Sugar aci d one pint of cider vinegar, two Ounces of whole doves, two of 
stick cinnamon. This is for peaches, pears, apples or musk melons, 
Peaches, pears and apples should be pared only, not divided. Then in 
each s-cic :k two whole cloves. The cinnamon should be boiled In the 
vinegar- lb it the prepared fruit into a stone jar and pour the vinegar, 
scalding hot, over it. Repeat this, for three mornings. These sweet 
pickles will bn found delicious, and will kce[j any length of lime. The 
snel.ms Should be cut in strips, a.s if to stive fresh On the table, and 
should not be too ripe. Simmer them thirty minutes slowly In the pre- 
pared Vulgar, anti they will need no further attention, except to keep 
i hem closely covered. These will keep good a year, 

SW£RT VFOETAJtJ.E PJCKLF,3L 

T.ike one peck of good solid green tomatoes, and onions to suit the 
!as:e And fancy. Or five quart* of tomatoes and three oE OnrOrt?; peel the 
onions as for boiling; wash and dty the tomatoes; cut them in (bin 
>Lcc!i I cut in Small pieces, sis laigt gtecn peppers, carefully leaving qllIL 
the s-eds ; pul (he slices in a large pan and sprinkle a pint of fine sail 
on t In. 311 ; lei them Stand About twerUy-four h piers ; drain off all (he 
liquor, cave fully pressing down the cover; when they are sufficiently 
drained put fii the preserving kettle and cover well wiiji vinegar, pre- 
pared (bus : Ten ot twelve ounces brown *ugar to the quart, a tablc- 
SpuOnfol each of ground cinnamon and cloves, and a spoonful of 
crushed white mustard seed; boil well about fifteen minutes, and put to 
jiois or jais. 

TOMATO CHOWDER- 

A half-bushel of green tomatoes, one dosen onions, one dozen. green 
peppers: chop fine; sprinkle over the mess one pint ol salt and let it 
stand over night. Four off this brine and cover with good vinegar; let 
it cook one hour slowly, then drain and pack in a jar. Take two 
pounds of sugar, two (ablespoonfula of Cinnamon. One tables poonlul of 
allspice, one (iblespoonfut each of cloves and. pepper, a lialE-ieacup of 
ground mustard, one pint of grated horseradish; mis the sugar, spiccs k 
horseradish and mustard with vinegar; heat boiling hot and pour over 
the other ingredients; put in a cool (dace, covered tightly. This will 
keep a year, or longer. 

GREEK TQMATO FICPiLLtS. 

One peek green tomatoes, one dozen sliced onions ; sprinkle well 
with salt and let (hem stand until ncAt day, then drain them. Use the 
following as spices; One smalt bo* mu&tnrd. half an ounce black pep- 
per. one c u nee of whole cloves, and one of white mustard seed. A ler- 
one layers of tomatoes, ontor.S and spices ; cover with vinegar. Wet 
l he mustard before putting Li in. Boil the whole twenty minutes. 

RITE TOM ATt? FlCKLEi 

Take smooth, ripe tomatoes and wash clean in cold water ; prick 
them with a coarse needle: lay compactly in a. stone jar until full; then 
lake sufficient pure eider vinegar to cover; heat until boiling, then turn 
over (he Eomatues; have ready a piece uE foolscap or Smooth brown 
paper, turn (he wliite of an egg cm it, and see that every part of I lie 
paper is covered with the egg; put it in (ho jar (egg side down), and 
flinch the edges close and cover wiib paper Tied on light. When cool, 
put away in a cool, dark place. 

CHOPPED TOMATO PICKLE, 

Chop green tomatoes up fine ; (0 about three quarts add a scant dip 
ol salt pul in alternate Layers in a stone jar ami it: I them Stand overnight: 
ihcn dniin off the water that has accumulated ; cover therm nearly or 
quite with vinegar, add half an ounce of whole C loves, half an ounce oE 
celery seed and about haJE A dozen small onions, chopped; put the 
whole over (he stove and Let It come to i scald but not boil. They arc 
ready for use when Cold. 

TO KELP TOMATOES WHOLE. 

Fill a la i ;re s;om,e jar wiih ripe tcini.noes, then add r few w hole cloves 



THE SURVIVOR Vo! 5 


2242 THE SURVIVOR Voi 5 


am: a little sugar ; cover them well w;lh one-half cold vinegar and half 
water ; plate a piece of flannel over l fie jar well down in the vinegar, 
[hen tie down with paper, In (hi* way mtliaiots cat! he kept a year. 
Should mildew collect Oh the [lanncl Li ^^■ilL nc[ hurt llierti in. the least. 

FICKE.E U TURNIPS, 

W^h them dean before boiling; do not pare them. IE the rind 3s 
broken th< juice escapes. When cooked take olf the outside, slice 
them like bee is and pour hot spiced vini-gar over them. They on* to be 
caLen wliilc newly cooked and uanu, and are as geud as pickled beets. 

WATER MF-LON RIND Pt<;XI.P-S, 

Pare thorn; cut up the inside rind in small squares; Chen boil In 
wcait ginger waicr until tender; make .a syrup of sugar mid vinegar 
spiced with cloves and cinnamon, and pour on hot three successive 
mornings. Musk melon rinds may be pickled in the same way. 


EXTRACTS AND SYRUPS. 

PEACH FLAVORING EXTRACT* 

The meats of peach pits, in brandy, make an excellent flavoring 
extract, resembling that of bitter almonds. Vkllow one teacup of the 
meat to two of brandy. Use one teaspoon frll of the liquor lor a qnaLt 
of Custard, or cake dough. 

VANILLA EXTRACT. 

Take one ounce each of vanilla and tonka beans; SOak the latter 3U 
warm water utiLii the skin can be rubbed uf( ; Cut till in small pieces and 
put in a quart bottle with a pint of alcohol and a pint oE water. Set it 
In a warm place for two or thtee days when it will be fit for use, and 
quite as good as Can be bought at the Stores at much less expense. 
The bottle can be filled a Second time, and the extract will be good. 

GRANGE EXTRACT. 

Take the white skjn from tlic peel of an orange. put the peel into a 
bottle, cover will) alcohol- ft will he ready for use in a day nr two. 

LEMON EXTRACT. 

Cut ofF the yellow outside peel of five lemons, shave it as thin as you 
carf. put it into a pint of spirits and Cork tigbUy. 

TOMATO SYKtJjP.. 

Extract the juice of tomatoes ; add one pound of sugar to each quart 
of juite and but tie. In, a few weeks it will .have the appearance and 
flavor of pure wine, Mixed with water )i is a delightful drink far the 
sick, as it retains all the Well-known properties of the fruiL, It will 
keep for years. 

BARBERRY SYRUP, 

Strip barberries, cover them with wmer, puL them Over the Are, And 
be careful they do not burn; don't boil them, but when cooked squeeze 
and strain them carefully ; to one pint of warm juice add two pints of 
sugar; put the sweetened juice in?o a pitcher, which pitcher put into 
hot water until the juice is dissolved ; then bottle it. 

LEMON FLAVORING. 

Take a dozen lemons; slice them (hie: take ten pounds of best 
white sugar; place a layer of sugar and one of I erne ns in an earthen 
jar; let them remain over night, then pour as much water over iflcm as 
will make a syrup ; place ;he jar in a kettle of water sod let them sim- 
mer but not boil ; Strain and buttle, and you will have a delicious flavor- 
ing for winter when lemons are expensive- Lemonade Can he made 
front It by using a few spoonfuls in water. The lemons con be placed 


on a plate after [hey are Strained from the syrup and used in preserves 
for flavoring. 

LEMON SVRUP, 

Take two pounds of loaf sugar and two pints of water, one ounce 
of citric acid, lull (-drachm of essence ol Eemen. noil the sugar 
and water together for quarter of an hour and put it into a basin, 
where let U remain till cold. Beat the citric acid to a powder, mix .the 
essence of lemon with it, then add these two ingredients to the syrup; 
mix Well and bottle for use. Two tables puonfu Is of the syrup arc stifli- 
£icm( for a tumbler of cold water, and will hi found a very refreshing 
Summer drink. 

LEMON TREL 

One of the nicest flavorings for custards. Stowed rhybAtb, puddings, 
etc,, is made from the brandy to which krtion peel Is soaked, A widc- 
moullicd bollEc should always lie kept, in which Irt put all spare lemon 
peel ; pour brandy over to cover it and keep it corked. This is always 
ready fnr use. Another bottle should be kept fur some of tht spare 
peel, which should be chopped veiy fine, and a little salt ptij over ft, to be 
used for forcemeats or meat flavorings. Also dry some peel in a cool 
oven, an if use this, crumbled fiu# or grated, (or apple sauce and varfouS 
olher things. 

GRANGE I'F Ft™ 

Cut the fruit into quarters lengthwise. Sake out She pulp and pul the 
peels in strong Salt and water (or two days, the?) take them out ami 
soak for an hour in cold water, afterward put ibern into a preserving 
kcLlle wich fresh cold water, and boil nil the peels arc tender, when they 
should be put On a sieve Lo drain. Make a thin syrup of a quart, of the 
water in which they were boiled and a pound of Sugar, and simmer the 
I we Is in it iuf hall an hour, when they will louk dear ; pOur the peels 
anti s 1 , rup hi a bowl together to Stand til; toe next day. when you must 
insr.:t as much syrup as will cover them. ■<{ the proportion of one pint 
ot water to a pound of sugar, boiling it till il will Tall from the spoon in 
mreads; pur Lhe peels into the syrup, stir half an hour and (tike them 
out. drain on a sieve, and as Lin: candy dries, transfer Lhem to a dish to 
(hush in a warm place. When dry, StOrO them for use, This recipe is 
usfdui for any lemon, orange or citron ped, and perfectly wholesome. 

DRIED AND CANDIED FRUITS* 

SELECTING FRUITS. 

Of dried fnjits, cherries and peaches are the best; of canned fruits, 
peaches, plums, large cherries ar.d pineapples; for jellies, currant, 
raspberry and peach ; for jams, raspberry, blackberry, pear and quince. 
Rhubarb makes a delicious preserve to some, as also do black currants, 
and \ ci there are those who can eat neither, EtbiLtiarb cart be mixed 
with any. kind of fruit half and half, and in a short time will taste exactly 
like the ftuit with which jt ;& mixed, 

DR [ED FRUIT. 

To keep [hied fault from becoming wormy — after being prepared, as it 
should always be before putting away, by scalding— as you put ft in sacks 
scatter amongst it pieces of sassafras bark from the rooL, Tie closely; 
it will keep (or years. 

DREED B LACK B E R R [ 

T?iy carefully in the sun like apples. Reep in a cool, dry place. This 
Is a cheaper way than any other for preserving then), and they mike 
exeeHeni pica. 

DRIED CITRQN. 

If von want your citron to look like the dried citron, pare and quarter 
if large; boil until clear and soft enough 10 be easily pierced with a 
fork : take oul and drain, then place in a nice syrup of sugar and Water 
fliuS boil until the sugar has penetrated ft. Take out and! spread on 
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disJws lo dry slowly, sprinkling several times with powdered sugar Alid 
luuming until titled enough, Pack ir> jars or tots with sugar between 
the layers, 

fjR]KU WATER .MELON RENDS, 

t \ her preserving. place in the sun and dry. They answer well in 
puddings and cakes as substitutes fur the imported citron. 

CANDIED FRUITS, 

Make a svr up as for preserves and boil the frisk until tender. Lei 
thr:in stand two days in the Syrttp- Take Out, drain carefully, lay them 
qn plates, sift sugar over them, and dry either in the stni or in A moder- 
ately warm oven, 

CANDIED CITRON. 

Pare and seed the citron; let lay over night in a weak sugar water* 
Next morning drain through a col a niter; add lo one pound of citron 
one puEjaid of white Sugar; pot the sugar on and boii until! <pnte ft thick 
syrup is- formed, then drop the citron in mul cook down thick; when 
dune, pour out On plates and leave near Hie store unlit dry, then, sprinkle 
with granulated sugar and keep in tfiftSS jars. Lemon and orange peel 
tftn he prepared in the same way only it is net necessary io tay in Sugar 
water over night. 

i 1 reserve citron in the same way, only taking hail a pound of sugar; 
cook until clear and put away for use, 

CANDIED QRANGE CHi E,EMUN FEEL, 

Soak and boil tender, the same as for preserves: make ft lhi;l Syillp 
of a quart of water to ft pound of sugar; simmer the peels in it half an 
hour, pOE.tr into a bowl together and lit si and until next day, then make 
a syrup tr> cover them, of a pound of sugar lo a pint of water, boiling il 
till it will fall Front the spoon in threads; put lb* peel into the syrup, 
boil half an hour, lake Out And drain Oh, a sieve, and as the candy dries, 
iransfcr to a dish to dry io a waun place, 

U RANGE CITRON. 

Candied otftngo peeE, *r orange citron, is ’easily made. The only 
difficulty is to obtain the orange with thick CrtOOgh pcd. the liiiekcr the 
Letter. Soak the peel in salt 3 ml water a dfty and night, then freshen 
l|»e same luuglh of time; make ft syrup of SUgftr, using ft pound to each 
pound of peel, and boil until nearly transparent. 

SriCBD FRUIT. 

SPICED FKUPT, 

To seven pounds of Fruit, tdk* three grind pountfs of sugar, one pint 
of vinegar, doves. mac* and cinnamon to suit last*; sprinkle the Sugar 
over the fruit, set il stand over night, thru boil juice, vinegar and Spite 
fifteen minutes. Put id lb* fjuit and boil ten minutes. 

SPICED APPLES, 

Tight pound* of ftppks, pared ftud E[nartcrcd. four pounds of sugar. 
On* quftfl of vinegar, one ounce of ihick cinnamon, one- half ounce 
cloves; boil the vinegar, sugar ruid spice together, put In the apples 
while bulling, and let them remain uiil.il lender (ftljOut hvenly minut esj, 
c 1 1 i’ri put the apples in ajar; hull (Inin! the syrup until thick and pour 
over therm. 

SFICB [> 13 LACK MERRIES. 

To five pounds of berries arid Uvp pounds of sugar, cue pint of vine- 
gar, two labtcspoonfuls of cinnamon, two of doves, the same of all- 
spice; heat all Well together, skim oul (he fruit and boil One li-nnr; 
return til* fi'U it Srnj boil litLeen minutes; pul in jars anij cover light. 
Prepare currants in very nearly llic same manner, adding another 
pound of sugar. 


sric£u CURRANTS. 

One ounce of cinnamon, half an Ounce of cloves, one tables poonful each 
of mace ansi allspice, welt ground, on* pent of vir-egar, four pcmnrJs of 
currants and two of sugar. Bo'l ill* fruit wjOi SjUCCS tied i n ft hag, ami 
the sugar id a cfLick syrup. When nearly done add vinegar, Fut away 
in jelly Lu millers Ur gb'SS cans, 

SLICED ELDERBERRIES 

To four pounds ol sugar, use on* f>i n t of vinegar, Sis pounds Oil berries; 
boil one [uhkspooLiiuL of ground cinnamon. Oil* teaspoon fill of ground 
doves, one of allspice, ill the vinegar; strain vinegar, add sugar, boil 
Up, then arid berries T boil [Wl> hours. 

SRI C ED GOOSE BE Ft ft EES* 

Si* pounds Curranls nr gooseberries, five pounds sugar, half a pint oF 
vineijftr, spl**s, cloves and cinnamon ; boil until itslck, 

SPICED GRAJ'LS. 

Five pounds grapes. three pounds sugar, Ewq tablespoon fuTs eirma- 
Irion and allspice, half t fa Spoonful cloves; ji u I p g ropes., boil skins Until 
lender, eo ?k pulp 3 and strain through a sieve, add it lo the skins, put hi 
Sugar, spire and yinegar Lo in^Lr: ; boil thoroughly andicool, 

SPICKT) PEACH UR, 

Five pound peneticS, two of brown sugar, one quart vinegar. "one 
ounce imcIi cinnamon. cloves, mace. Wine the peaches and boil .uniih 
dons in ; ho vinegar and sugar, then lake out. put in apices, boil well 
and pour over. 

SE'tCKD PEARS, 

H 

i > arc til i; pears evenly, pul ErOilt three lo four cloves fiieads taken off) 
io each pear, make a syrup of :hr*c pounds of Sugar, one pint vinegar; 
Ue up cloves, cinnamon taint may other spices one prefers) in a cSorii 
And 1 > ■ .1 ! I ]ji the syrup; wltcu nearly [hick enough put in your pears and 
cook until they look clear, then put them in A jar and poor syrup over 
t hull i. and they will keep for years. 

SPJCF.D PLUMS. ., 

Nine pounds bloc plums, si* pounds sugar, two guarls vinegar, one 
ounce cinnamon f hod vinegar, sugar and spice together, pour over 
plums, draw off nevt morning And boil, pour bn*k on plums; repeat 
trie boiling live mornings, the last time boiling the fruit about twenty 
minutes, 

Sr ICED TOMATOES* 

Two pounds o\ nice lipe tomatoes, pnunrl of brown Sugar, half a 
pint of goKjd cider vinegar. One tloien cloves and two detail grains of 
ftifspice. Ft;! these ingredients tilto a preserving kcuie ond Slew them 
ovi-r o siow lire. Wnen they have been in sufficiently Jpeg to cook the 
loinaiues ncar'y '■oft, lake them U]i and plate them On a dish (p cool, 
hut conLmuc boiling tfie syrup slowly. When the tomatoes become 
Ctm I | ■ 1 1 1 tiieni back into the syrup arid, bus! them Ufiiil th*y are of a 
dark re> coioi. then take tticni o-ut Again. ]iOt iliem on a dish to cool 
ji nd continue boiling until it is as thick as motnsses. When di* lotna- 
iocs iintl sj rup are. btilh cool put them in jar^ and Lightly seal. 

JAMS AND JELLIES* 

The fruit must be picked when just ripened, as when too old. it will 
notfopni jidlj'. Look over the fruit, and then put items anil alt in a 
porcelain-lined kettle, or they may bo put in a brass or lin keLtic. if 
scoured very brigliL. ami the fruit removed Immediately after iL Li liken 
IrOjil thv Inc. Lis* the hesL refined or giftliuhccd &UgAr d taking car* 
that ii h.us not A bluish tinge; feu jelly from bluish- while Sugars doeg 
not harden well, 

[f two fiuits a re combined for jams <?r jellies, the ITivor is niurh 
enhanced, as raSpbemes ami entrants. To extract the juice, crush a 
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Itllfie ff tlii." fruit li n d put all together Ln llie kettle. but add no water. 
As it heals, mash uilh n potnlo-niashcr, an if, when hot, strain Ihru-ugh 
a j< i n,-.- . l_et nil rim off that will bufoie squeezing Ihc ling. It will 
he n !inl<> ck-nrer llim the squeezed jwirr. To every pint of this Juice 
add one pound of u l; -i r". 35i.il llie juice twenty -five min til es ; add the 
su jar and bull for five more; pul up in glaHMk Crab-apple, quince,, 
grapes, etc., art? all made m the same WAV. Allow a teacup of water 
to A pound of fruit; boil liE. very tender : tfieil Strain 'Enough a cloth, 
and treat as currant jelly. Cherries will not jelly wiihoul "elaline, 
and grapes are sometimes troublesome. Where gelatine is needed, 
allow a package in two quarts of juice. 

Tor jams the syrup is made as above. Use rasp berries, strawberries, 
or am' small fruit, and thoroughly bruise before cooking, as this pie- 
’I'ents it from becoming bard. Boil fifteen or twenty minutes before 
adding the sugar, .anti then bo:’ half ail hour longer. Jams require 
constam stirring with a wooden spoon, and 1 1m closest Attention, as 
ihev arc easily burned, And if in l3ic slightest degree, the flavor is 
destroyed. Put up in small jars, of either glass or stone, and seal Or 
secure like canned fruits or jellies. 

jelly should be examined toward the end Cif summer, and if there 
are any signs of Eerrnen cation, reboil. Jelly needs Looking after mote 
closely in damp, rainy weather than in dry, [f troubled with jelly 
getting moldy, cover llie glasses with buttered paper pressed down 
closely ro 1 he jelly, mul pOSk as usual- To Le; t jelly, drop a tintc in a 
glass of very cold water, and if it immediately falls to the boLtoni, it Es 
done ; or drop it On a saucer and set it on see, and if it does not Spread 
but remains rounded, it is done. A very little butter rubbed with a 
doth on the ouLside of jelly glasses or cans, will enable One SO pour in 
the boiling fruit without breaking the cans. If jelly is not firm let it 
stand in the hot &ers for a tew days covered with thin doth, or window 
glass, jellies and jams should bo Covered will) paper dipped in the 
purest salad oil. and fine tissue paper stretched over ihc top. cut about 
two inches larger, and brushed with the -white of an egg; (lieu, when 
drv. the v will be perfectly hard anti air-tight. They should then be Set 
away in a dry, cool and dark place. 

APELfi JAM. 

[U-j'l and core the apples, cut ill thin slices And put them in a preserv- 
ing kettle with three-[|tiArttrs of a pound of white sugar to every pound 
of fruit; add {tied up in A piece of muslin) a few doves, a small piece 
id gipgtr nfid a thin rind of lemon ; a-Llr on a quick fire for half au hour. 

At'EUCUT j a st. 

Fare 1 be apricots, which should be tipe, as thinly as passible; break 
them in half and remove the StOnCS- weigh (he fruit, and to every pound 
allow the same proportion of loaf sugar; rail the sugar fine, strew it 
over the apricots, which should lie placed on dishes, and let thrill 
remain for twelve hours, then puL the sugar or fruit into a preserving 
pan , let iheTfi simmer very gently until ejear, lake nut the pieces of 
apricots singly as they become clear, and as fast as the scum arises 
carefully remove it; pul the Apricots in small jars, pour over them the 
syrup, and pul up the Sitne as jelly, 

dlacK&PkRV jam. 

To each pound of fruil add three -fourths of a pound of sugar ; then 
put together and boil from one-half to three-fourths of An hour. 

CHERRY JAM. 

To every pound of fruit, weighed be Tore Honing, allow one-half 
pound of sugar; to every si* pounds af fruit allow our pint of red cur- 
rant juice, and to every pint of juice One pound of sugar. Weigh ill* 
fruit before stoning, and allow- half tlie weight of sugar ; stone the 
cherries and boil them in a preserving pan until nearly nil (he juice is 
dried Up : then add [be migar, which should be crushed to powder, and 
the currmnl juice, allowing one pint Co one pound of sugar. 


fl'IIITE PE RED CURRANT JAM. 

Ehck die frill i very oicely, aiuI allow :ut equal quantity of purely pow- 
dered leal lUgaF ; put A layer of each alternately into a preserving pan. 
nod boil fur ten minutes; or llicy may he koiied the tunic length ol 
time in Sugar previously clarified and boiled like candy. 

ImMSOK CHEESE. 

Take iwehe pounds of rianvsons and put them into the oven; vEsen 
they Are^ofl take out the stoms^. crack them and then blanch tlie ker- 
ne's. then add three and a half pounds of tump sugar ; boil about ibree 
hours; wet the molds beforu using them. Weigh ihc <1 Am sons befoie 
they are put into (Etc oven, 

GOOSED EftkY JAli. 

Take what quantity you ptfasc of red. tough, ripe gouschetries, take 
lialf ihc quantity -of lump sugar; break them well and boil tliem 
together fnr half an hour or more, if nCCesnary. 

GRAPE JAM, 

Enil rill? £ rapes CO a soft pulp {about one hour and a ball will do] and 
strain through a sieve; weigh [hem and lo every pound of fsuit Allow 
three-quarters of a pound of sugar; boil together twenty minutes, stir 
And &trt?in. 

GREEK GAGE JAM, 

To every pound of fruit- weighed before being Stoned, aElow three- 
fourths at a pound of lump sugar, Divide die green gages, lake pul 
[bo it ones, and put [hem into a ]i reservi ng pan ; tiring [lie fruit TO A 
boil. I. Inti add Om sugar, and keep si Siring it over a gentle fire until il Is 
melted ; remove the scum as it rises, and just before the jam Is done, 
boil it rapidly fur five minutes. 

LEMON CONSERVE. 

One pound powdered while sugar, quarter pound fresh butter, SIS 
eggs, leaving tmi the whiles of Lwo, adding the juice and grated rind of 
three fine lem&nS. Full all into ASAUeepan; Hir the whose gently over 
A slow fiic u:U|] i! gels thick as honey, A delicious spread for bread, 
biscuit or rolls, 

I.EMOM CHEESECAKES. 

Gj’aIc the rind of two lemons and ac|uccic lELeir juice into a howl; 
add a QUAtlcr of a pound of powdered sugar, quarter of a pound of 
fresh butter; beat up three ruts; aliogetSier, imd they will be ready 
to make into tarLletS or open tarts. 

PEACH JAM. 

Gather iSic peaches when quite lipc, peel and stone them, put them 
in a preserving pan. mash them over ihc fire till hot; rub them through 
a sieve, and add Lo a pound of pulp the same weight of pounded Soaf 
sugar, and bail an -ounce of hitler almonds, blanched and pounded ; let 
ii boii tenor twelve minutes. Stir and skim it wdL 

RASPBERRY JAM. 

Three-quarters of a pound of sugar to CACll pound of fruit; put lEie 
fruit on a ion euc with the addition of half a pint of currant juice lo every 
four pounds of bub ; bail half a» hour, mashing and stirring well; add 
ihc sugar, ausd cook twenty minutes more, fjlagkberry jam is VCty 
good made as above, omitting the currant jufet 

sjtrawukrrv jaal 

I'O every pound of fruit allow three-fourLhs pound of Sugar, one pint 
of red eurratil juice to every four pounds of strawberries, Boil the 
CUIT-ml juice witli the strawberries for half an hour, stirring All the 
time; add LllC Sugar and buil Hvtniy minutes more, skimming care- 
fully. The currant jtfiec may lie omitted, hut it improves the jjam, 

AFS h i,E JEt.LV. 

f’cel and core a quantity of Apples and then stew them umi] lEiev* AlO 
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no lumps in the mass, strain through ACOAiSC sieve, pressing them nil 
through with the hand, Throw out Jill tough or woody hits, Of the 
remains of dry bruised places before refilling the sieve, Then take a tin 
cup and measure else cooked a ppScs, and to every four cups of apples 
add one cup of fine, dry sugar. Ifoil until It makes a stiff jam ; pul in 
buwls and jars anti set away in a conk dry place. Teach buster td dried 
peaches Can be made in this way, only 1o every three OUpS of the 
peach sauce add one cup of sugar. 

Or, take (art jo icy apples, cut in pieces, cure them tf at all defective ; 
arid writer to just cover them; Slew gcnlly lifl tender; Luin info a bag 
or strainer of cloth ; let drain Otcr night, or for several hours i then put 
hitek on the slove, heal and skim ; arid three-fourths pint of sugar to a 
pmt of juice; boil about ten minutes; seal up like jelly. 

CALF'S FOOT JELLY. 

Take two calves' feet r add to thins one gallon cd water; boil them 
down to one quart : strain, and when, cold remove all Eat ; then add the 
whites of si* ur eight eggs (well beaten;, half a pound of sugar anti the 
juice of four lemons , mi* well, ifoil for a minute, constantly Stirring ; 
then sLrain Lh rough a flannel bag, 

CURRANT JELLY, 

Allow three-quarters pound e£ sugar to one of juice : boil juice hard 
fifteen minutes ; heat the Sugar in [he oven, a Lid to juice and boil hard 
five minutes; pul into molds, 4 pi inkle with finely- pul verged sugar (to 
prevent motdj and seal either hot or cold, 

UNCOOKED CURRANT JELLY, 

To one pint of currant juke add one pound of granulated, sugar, stir 
the juice very slow- 1 y into the sugar until the sugar is dissolved, then let 
it stand In'tlltY-four hours and it will he sL-fT jelly. Tic it with paper 
diluted in brandy, and set it in the Sun, Elalf a bushel of Currants 
makes twenty- two and one-half pint glasses of jelly, 

Itfiu CU Ft ft ANT j KL1.Y. 

Strip carefully from the stems some quiLc ripe cturants of the first 
qualilv. and mix with them an equal weight of good sugar reduced lo 
powder; boil these together quickly for exactly cjgld minutes; keep 
thctll StiiTcd all the t'anc-j and clear off [lie Scum as it rises ; then turn 
t!n" pi’vfen e iiUO A veiy oienn sieve, and pul into stun II jars the jelly 
which runs through ii. which wili lx* delicious ill flavor an if of the 
brightest Color, it r-heuM be furl iei| immedialelj, when this ls practi- 
cal'' e. to .In i \i;e:i:ch cool but not damp place, and left there tiLl per- 
foe'h cold. Tl.e i l:- i .UHS which Jvm.ihi in the sieve make art excellent 
inn partieth.'tly A on Iv one part of [lie jelly be taken from thtert. In 
Normal ub. here the fruit is of richer quality, Lliis preserve is boiled 

mil) one 111 in yle. and is both lirm and beautifully transparent. 

ELDERBERRY JELLY, 

For sis pounds o£ be irks take four pounds of sugar; make same as 
dinar,! jeily. 

COl'J-tF.ftFRRY JELLY. 

Boil six pounds of green, unripe gooseberries in six pints of water 
iLhey must be well boiled but not burst too much); pour them into a 
hiiisi snd 1st them stand covered with A cloth for twenty-four hours, 
then a: mi n through a jelly -bog. and fo cvctc pint of juice add one pound 
of sugar. Boil it for an hour; iJic'i skim it and boil it for a half hour 
longer wjih a sprig of vanilli. 

GRAFF. JEt.LY, 

Take per foci ly fjosb grapes, then remove ihc stems and put the ber- 
ries over [he lire in an earthenware pan or porcelain lined kettle; crush 
a rew berries On Urn hoiiom of the kettle to prevent burning; let them. 


boil op. remove from the fire and bang up ill the jelly bag to drain; 
when the juice is All drained off. weigh it ami return it. to the kettle* And 
(ire ; boil iL twenty minutes, skimming wlien necessary ; llien add three- 
quarters of a pound of sugar 10 every pound of juice, and boil it lilt it 
is thick enough io suit. If one fancies pale-colored jdlics. a very good 
one rr ay be made from Concord graphs, by removing the skins before 
Cooking the grapes and then proceeding as above* 

wild CP, APR /ELLY, 

"VAsb Snd pick the grapes from [he stems just before (hey Ate ripe; 
pul them over the fire in porcelain-lined ketfle, vvilh a litlfo wfllsr, to 
keep them from bu i triugf. Add Slew a tow moments, then rnasli gently 
with a silver SpOOIl ; SUNilO. and to every pint of juice aiiow a pound of 
V. hiie sugar; put ihe juice back On [he fire and boil for Itvenly ipioutcs; 
p-Air in sugar 1 u mji Or granulated -and Slir constantly until all is dis- 
s./ived: tj-ifn, wiibont Any more boiling, fill ihe jelly glasses, 

LEMQN JELLY. 

Ktntr ounces of butler, one pound of sugar, sic eggs, (be grated rind 
and juice ot two lemons. Tut all fo a pan over a sfow tire, gently Stir- 
ring until it is thick rts cream: llien pour it info jars, cover, and keep 
in n diy place. Or, one pound of sugar, one and a half pints of boiling 
water, one uu lire of isinglass soaked i wo or more hours in half a pint 
Of Cold water, halt a gill of wine, the juice and graLcd rind of thrcC 
lemons; pour the boiling water Cm the isinglass, Stir it, and add the 
other ingredients; then pour in molds WCt in cold water. 

LEMON SNOW JELLY. 

Dissolve one box of gelatine in nearly a quart of bulling water, (he A 
add the juice of five femons Afld enough of sugar to sweet CM to taste;: 
strain and set aside Until nearly cool. Beat ibe whiles of five eggs and 
whip into the jelly ; nun into a dish and let it stand until cold. After 
it become:. Cold decorate with pieces of red jelly, 

Ut/SCADINF. JF.1.LY. 

Pulp t he muscadines, saving all tbe pulp find juice, find fo'OllC quart 
throw fo a do7.cn or so of ihe- hulls to grve it a rich crimson c-ofor. 
Without the hulls the jelly will have a muddy color, ami too much of 
them girts a dark ugly ted. After pulling in (he bulls, if you find Iherc 
is not juice enough to prevent scorching, add a little water, then set on 
A brisk fire and fot it cook 1 from IwenLy to thirty minuLe.s; remove front 
the live and strain I h rough a flannel bag. This Is the Only lime it must 
be strained. To one quart id juice add One pint of Sugar, and return to 
the fire and let it boil hard twenty minutes wriboui stirring. Then take 
out a little in a saucer and lot it cool; if not stiff enough let it boil 
lunger. 

ORANGE JFLLY, 

Grate the peel of five fine oranges and two lemons into a bowl; 
squeeze Lhc juice of them intuit; bn 11 one pound t>f sugar in a quart of 
water, and, when boiling hard, pour U over two ounces of isinglass; 
vlir until it is dissolved ; Add the juice to it, strain through coarse mus- 
lin. and let El stand Until half cold; then pour gently into molds which 
have been '.vet with cold WAtcr, Before tinning out pul ibe molds into 
warm water; luusen the edges with a Spoon. 

FKACEI JELLY. 

En order to .make good jelly, wipe the down ufT your peaches, which 
should be free stones, and not too ripe ; CUE them in quarlers; crack 
the stones and break the kernels small; pul (he peaches and kernels 
into A covered jar; set them in a kcitlc of boiling water and let them 
boil till they are soft; strain them through a jelly hag; allow a pound 
of loaf siig-ir to a pill! of juice; put, (he juke into a preserving kettle 
and buil fifteen or twenty mintlies briskly; then add the sugar and dis- 
belief skim carefully and pO«i into glasses. After canning peaches 
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if there is mo«« juiCC than can be W>nl ; |HH Sugar in, the same as for 
jelly, and mate h ihs samf as above. Any tin cl of jelly can be made 
from the juice of fruits when there is more than can be used for can- 
rung-. 

FEE FLAHT JELL/. 

Pick the pie plant and wash, but do not peel it, cut in strips, put in the 
kettle; add enough w ater to cook until 30 ft, Sltaisl cite juice off and 
weigh ; add sugar pound for pound; cook tCEt minutes, Of AS thick 2 u 
desired. 

me APPLE JELLY. 

Take One pine apple, or one can of pine apples, and cut very fine, and 
hod ten minutes- in a pint of wafer which has half a box of gelatine dis- 
solved in it; add the juice of a lemon and sugar to your taste ; turn into 
0, mold, and set in a cool place twenty-four hours. 

IMG OR CALVES' FOOT Jfcl.LV. 

Take the feet, strike- them against A hard substance to yet She- hoof 
off, and liven put them In clean water wj t houl salt, And !ct them remain 
so three day's, changing w.Mcr night and morning. On the fourth day 
take out early and have ready on the fire a pot of water ; put the feet in 
and boil herd for Lhrce or lour hours, filling tip the pot with boiling 
water as East as it boils down. About a half hour before It is done, 
allow (be water to bud down to the quantity of jelly you wish to make. 
When done the meat will fall from the bones when touched with afotk ; 
ji. must then be nil lifted out, and strain the liquor tn bowls, and scl in 
a cool place until the next morning: ihcn skint off ail the grease 
upon the jelly and sides of the bowls, else 1 he jelly will be dark, Now 
jjt)( the jelly -on to both and when it boits up pour in OEiC large cup of 
whisky, uric pound of sugar, one tablcspoonful each of cinnamon and 
mace, and flavor w:lh lemon or -orange pud. Let -It continue to boil 
fifteen minutes. Pour in a cup of water; lake it off: let it set five 
minutes; return |t to the fire and let it again come to alio i), I Live 
ready your jelly bag, pour it back and forth as fast as it drips out, the 
0 fierier the dearer the jelly will be. Finally, hang it op sand let drip 
slowly, 

ItlEUOAitU JE-bLY. 

Wash the stalks well but do not pee! them; cut into pieces About an 
inch long, pul them into a preserving kettle with about half enough 
water to cover and boil to a soft pulp; strain through ;i jelly bag. 
each pint of this juice arid a pound of sugar (loaf is best); boll agattl, 
skimming often, and when it jellies on the skimmer remove it from t hi- 
fi re and put into pans. 


PLUM JfcLLY, 

Pour boiling water over llic plums sufficient to cover them. Pour off 
the water immediately And drain, '['hen put I he ill urns in a preserving 
kenle v-hh boiling water enough 1 o cover lheny again, and boll unlit 
they begin Lo open Anri some of the juice is extracted ; pour of! file 
liquid and slmiii i[ ; to each pint of juice add one pound of white sugar; 
return SO the kettle And boil from twenty to thirty minutes, AS it may 
require. The plums may be Used for snuee or pies and arc as goad as 
though they had not gone through iha above Operation. 

WILD PLUM JELLY, 

Til I your preserving kettle with the plums, and cover them with water; 
let come to a boil, anrl as snori as ihey begin tn burst drain off the water 
And throw il Away fit is nol f)E for use on account of its extreme bitter- 
ness); fill up your kettle again with water, and let boil till the plums 
have cooked L<i pieces ; drain oft, And to every pint add one-half pint of 
sugar and cook until it jellieS 

For jam, take the pul p left after you drained off the water for your 
jelly, and for every pound add a pound of sweetening, equal ptopostioit 
of sugar and molasses, or all sugar, if preferred, and cook unlit re tluccd 
to a jam. This makes A lUOSi delightful tart for winter, 

OUJHCfc JET-LY. 

PcoE, cut up and core Some fine ripe quinces; put them in sufficient 
cold wateE 1 o cover them and Stew gently till soft, but nut red. Strain 
the juice without pressuie, weigh, and to every pound of juice allow 
one pound of crushed sugar; boil the juice twenty minutes, add the 
sugar A«d boil again until i[ jellies— about a quarter of an hour; stir 
and skim well all the time; strain through thin doth :nLO your jelly 
glasses nnd when cold cover it. The remainder of the fruit can be made 
ji-iin marmalade with three-quarters of a pound of sugar ontl a quarter 
of a pound of juicy apples to every pound of quinces, Of it can be made 
sfiIo pies or tarts. 

STRAWBERRY JELLY, 

Take small berries, do nut stem them, but strain through a cloth or 
jelly strainer, put the juice on the stove, and boil twenty minutes. 
Then measure a [fiat uf juice and a pint and. a third of sugar, set On and 
buil from fifteen to twenty minutes longer. Let it drop off the Spoon; 
when jl drops off thick imd heavy it will jelly. Then Lake it t>(T and fill 
the glasses, having previously dipped them ill cold water, » that the 
jetty will turn out nicely. 


}' 0 P u L A R S Cl E N C E J UL T, 19*5 

Pci inf Can Becomes Sand Pail 

IF yijIJ have it <t inearth'd pain l oonUtittoi’ 
with Lhe handle sl.LIl alUndied, il call lie 
transformed into an ii.lJ.fru-Li ve and sturdy 
snitd pail with liUlc ofl’oi I. Ucmuve UiO rim 
with a close -tin l ting run opener. ioaviny: no 
Sharp edges, and clean trf s l-l ic dint with 
p itint lesiiouor . Uive U10 exterior Lwn coals 
of while painl. and 
dec* male v- ILli < lecalco- 
lumiias, paint the in- 
terior a lift lit yellow, 
and the pail is ready 
for on the l>e:aeh or 
hacky aid sand pile. — 

MIIS-’W. A. BLACK. 
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Cydupedia 




Pickle*^ Snucef? RMtl tints upas. — The? 
formulas in tins section are arranged us follows: 
Tickles* Sauces, Mustards, Catsups. 

Pickles .— An Excellent Way of Preserving 
Cue umbers. -Suit and water, 1 lb. of lump 
sugar, the rirnl of l oz. of ginger, cucumbers* 
Choose the greenest cucumbers, and those most 
free from, seeds; put them in strong salt and 
water, with a cabbage leaf to keep them down; 
tie a paper over them, and put them in a 
warm place till they are yellow ; then wash 
them and sot. them over afire hi fresh water* 
with very little salt, and another cabbage leaf 
over them; cover very closely, but take care 
they do not boil. If they are not a fine green, 
change the w ater again, cover them as before, 
and make them hot, When they are a good 
color, take them off the five and let them cool ; 
cut them in quarters, take out the seedsand 
pulp, and put them into cold wafer. Lei them 
remain for 2 days, changing the water twice 
each day to draw out the salt. Put the sugar, 
with half a pint of water, in a saucepan over 
the the; remove the scum us it rises, and add 
lemon peel and ginger with the outside scrap- 
ed off : when the syrup is tolerably thick, take 
it off the fire, and when cold, wipe the cucum- 
j & ra d r v, and put tl ie in i n . Bo i 1 1 lie sy ru p oi ice 
in H or B days for 3 weeks; strengthen it if 
required, and let it be quite cold before the 
cue umbel's ore put in, Great attention must 
be paid to the directions in the commencement 
of this recipe, us, if these are not properly car- 
ried out, the result will lie far from satis- 
factory. This recipe should be used in June, 
July or .August, 

An Excellent Pickle.— Equal quantities of 
medium-sized onions, cucumbers and sauce ap- 
pl es ; lb> t ciis poon f uls of sal t-, % t easp o o n fill of 
cayenne, 1 wineglassful of soy, 1 wine glassful 
of 'sherry; vinegar. Slice sufficient cucumbers, 
onions and apples to fill a pint stone jar, tak- 
ing care to cut the slices very thin; arrange 
them in alternate layers, shaking in as you 
proceed salt and cayenne in the above propor- 
tion ; pour in the soy and wine, and Jill up 
with vinegar. .Tt will be lit for use the day it 
is made. Seasonable in August and September. 
Soy: Tins is a sauce frequently made use of 
for fish, and comes from Japan, where it is 
\ >re p a red f ro i ti t h e seed sofa p hi n t c a I led I )ol i - 
chos so jit. The Chinese also manufacture it; 
but that made by the Japanese is said to he 
the best. All sorts of statements have been 
made respecting the very general adultera- 


tion of this article in England, and we fear 
that many of them are too true. When genu- 
ine, it is of fin agreeable flavor, thick and of 
a clear brown color. 

Tickled Gherkins*— Salt and water, 1 oz, of 
bruised ginger, Oz. of whole black pepper, 
!4 oz. of whole allspice, 4 cloves, 2 blades of 
mace, a little horseradish. This proportion of 
pepper, so ices, etc., tor a quint of vinegar. 
Let l he gherkins remain in salt and water for 
B or i days, then take them out, wipe per- 
fectly di y\ and put them Into u stone jar. Boil 
sufficient vinegar to cover them, with spices 
and pepper, etc., in the above proportion, for 
10 minutes; pour it quite boding over the 
gherkins, cover the ;jar with vine leaves, and 
put over them a plate, setting them near the 
lire, where they must remain all night. Next 
day drain off the vinegar, boil it up again, and 
pour it hot over them. Cover tip with fresh 
leaves, and let the whole remain till quite cold.. 
Now tie down closely with bladder to exclude 
the air, and in a -mo nth or two they will be fit 
for use. Time: 4 days. Seasonable from the 
middle of July to the end of August. Gher- 
kins are young cucumbers; and the only way 
in which they are used for cooking purposes is 
pickling them, as by the recipe here given. 
Not having arrived at maturity, they have 
not, of course, so strongly a developed flavor 
as cucumbers, and, as a pickle, they are very 
general favorites, 

Indian Tickle.— To each gallon of vinegar 
allow f j cloves of garlic, 12 shulots, % sticks of 
sliced horseradish, 34 of bruised ginger, £ 
oz. of whole black pepper, I oz. of long pepper, 

1 oz. of allspice, 1£ cloves, J4 oz. of cayenne, 

2 oz. of mustard seed, 14 lb. of mustard, 1 oz. 
of turmeric; a white cabbage, cauliflowers* 

radish pods, French beans, gherkins, small 
round pickling onions, nasturtiums, capsicums, 
chilies, et.e. Cut the cabbage, which must be 
hard and white, into slices, and the cauli- 
flowers into small branches; sprinkle salt over 
them in a large dish, and let them remain two 
days; then dry them and put them into a very 
large jar, with garlic, shah its, horseradish, 
ginger, popper, allspice and cloves in the above 
proportions. Boil sufficient vinegar to cover 
4 hem, which pour over, and when cold, cover 
up to keep them free from dust. As the other 
things for thy pickle ripen at different times, 
they may be added as they are ready; these 
will be radish pods. Trench beans, gherkins, 
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small onions, nasturtiums, capsicums, chides, 
etc. As these are procured, they must, first of 
all, be washed in a little cold vinegar, w1jied, 
and then simply added to Use other ingredients, 
in the large jar, only taking care that they are 
covered by the vinegar. If more vinegar should 
be wanted to add to i he pickle, do not omit to 
boll it before adding it to the rest. "When you 
have collected all the things you require, turn 
all out into a largo pan, ana thoroughly in Lx 
them. Now put the mixed vegetables into 
smaller jars, wit hout any of the vinegar; then 
boil the vinegar again, adding as much more 
as will Ik? required to till the different jars, and 
also cayenne, mustard seed, turmeric and mus- 
tard, which must be well mixed with a lit l ie 
cold vinegar, allowing the quantities named 
above In each gallon of vinegar. Pour the 
vinegar, boiling hot, over the pickle, and, when 
eoid, tie down with el bladder. If the pickle is 
wanted for iumiedial e use, I he vinegar should 
tie boiled twice more, but the better way is to 
make it during one season for use during Hie 
next. ft. will keep for years, It care is taken 
that the vegetables are quite covered by the 
vinegar. This recipe was la ken from the direc- 
tions of a lad v whose pickle was always pro- 
nounced excellent by all who tasted it. and 
wlin lias, for many years, exactly followed the 
red lie gn eu above. 

Note. For small families, perhaps, the above 
quantity M pickle will lie considered too large: 
but this may be decreased at pleasure, taking 
care to properly proportion the various ingre- 
dients. 

Pickled Nasi ur ti u a ns* — ( A ver y go ( id s u bst \ - 
t ute for capers.) To each dnt of vinegar, 1 
o i. of sail, (5 peppercorns, nasturtiums* Gather 
the nasturtium pods on a dry day, anti wipe 
them clean with u cloth; put them in a dry 
glass bottle, with vinegar, salt and pepper, in 
the above proportion* Ji you cannot find 
enough ripe to till el bottle, cork up what you 
have got until you have some more lit ; they 
may be added from day to day. Bung up the 
bottles, and seal or rosin the tops. They wilt 
be tit. for use ill 10 or 12 months; and the best 
way la to make them one season for t lie next. 
Look for nasturtium pods from the end of 
J uly to t he on d o f Aug i } s t , 

Pickled Onions,—! gal. of pickling onions, 
salt and water, milk : to each gal. of vinegar, 

1 oa. of bruised ginger, *4 teaspoon ful of 
cayenne, 1 oz* of allspice, 1 oz, of whole black 
pepper, *4 <m. of whole mi t meg bruised, 8 
cloves, os* of mace* Gather the unions, 

which should not be too small, when they are 
quite dry and ripe; wipe off the dirt, but do 
ncit pare them; make a strong solution of salt 
and water, into which put the onions, and 
change this, morning and night, lor three days, 
and save the last brine they arc put in* Then 
take t lie outside skin off, and put, them into a 
tin saucepan capable of holding them all, m 
they Eire always belter done together. Now 
take equal quantities of milk and the last salt 
and water the onions were in, and pour this to 
them; to this add two largo spoonfuls of set it. 


put them over the lire and watch them very 
Eittc 1 1 lively. Keep constantly turning the 
onions about with si wooden skimmer, those 
at the bottom to the top, and vice verm' and 
let the milk and water run through the holes 
of the skimmer. Remember, the onions must 
never boil, for if they do they will be good for 
nothing; and they should be quite transparent* 
Keep the on ions stirred for a few minutes, and, 
in stirring them, be particular not to break 
them. Then have ready a pan with a colander, 
into which turn the onions to drain, covering 
them with u. cloth to keep in the steam. Place 
on it table tin old cloth two or three times 
double; put the onions on it when quite hot, 
and over them an old piece of blanket; cover 
this closely over them, to keep In iho steam. 
Lei them remain till the next day, when they 
will be quite cold and look yellow and shriv- 
eled; take olf f lie shriveled skins* when they 
should be as whii o as snow* Put them in a pan, 
make it pickle of vinegar and the remaining 
ingredients, boil nil these up, and pour hot 
over the onions in the pan. i 'over very closely 
to keep in ail the steam and let them aland 
till the following day, when they will be quite 
cold* Pul them into jam or bottles, well 
bunged, and a tablespoon ful of the best olive 
qd on the top of CEieii jar or bottle. Tie them 
down with bladder, and let them stand in a 
cool place for el month or six weeks, when they 
will be Jit for use. They should be beautifully 
white, and eat crisp without t he least softness, 
and will keep good many months* Time: Five 
days, Reasonable from the middle of July to 
the end of A iigust . 

Pickling Onions* — To each quart of vinegar, 
Ji teaspoon fids of allspice, % teaspoonfuls of 
whole black pepper. Hav e the onions gat bored 
when quite dry and ripe, and, with the lingers, 
take off I he thin outside skin; then with a 
silver knife {steel should not be used* as it 
spoils the color of the onions} remove one 
more skin, when the onion will look quite 
clear. Have ready some very dry bottles or 
jars, and ns fast as they Eire peeled put them 
in. Pour over sufficient cold vinegar to cover 
them, with pepper and allspice in the above 
proportions, taking care that each Jell- has Its 
share of the latter ingredients. Tiedown with 
bladder ami put them in a dry place, and in el 
fortnight they will be fit for use* This is a 
most simple recipe and very delicious, the 
onions being nice and crisp. They should be 
eaten within six or eight months after being 
done, els the onions are liable to become soft* 
Seasonable from the middle of July to the end 
of August* 

Pickled Spanish On ions.— On ions, vinegar; 
salt and cayenne' to taste. Cut the onions in 
thin slices; put a layer of them in the bottom 
of Ei jar; sprinkle with suit and cayenne ; then 
add another layer of onions and season as be- 
fore, proceeding in this manner tiRthe Jar is 
full. Pour in. sufficient vinegar to cover the 
whole, and the pickle will be fit for use In a 
month. May be had in England from Septem- 
ber to February, 
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Pickled Oysters*— One hundred oysters ; to 
each H pint of vinegar, 1 blade of pounded 
mace, 1 strip of lemon peel, 12 black pepper- 
corns* (let the oysters in good condition, open 
them, place them in a saucepan, and let them 
simmer in their own liquor for about ten 
minutes very gent ly ; then take them out, one 
by one t and place them in a jar and cover 
them, when cold, with a pickle made as fol- 
lows: Measure the oyster liquor ; add to it the 
same quantity of vinegar, with mace, lemon 
peel and pepper in the above proportion and 
boil it for live minutes ; when cold, pour over 
the oysters and t ie them down very closely, as 
contact wit li the air spoils them. Seasonable 
from September to April. 

Note, -Put this pickle away in small jars; be- 
cause direct I y one is opened its contents should 
be immediately eaten, as they soon spoil. The 
pickle should not be kept more than two or 
throe im mt hs. 

Pickled Tomatoes and Onions.— One dozen of 
ripe tomatoes, their weight in onions, 1 qt r of 
vinegar, 1 teaspoonful of allspice, 2 o/,. of black 
pepper. Choose ripe tomatoes, and wipe them 
dry ; take oil the skin of the onions and put, 
with the other ingredients, in a stew-pan, 
where let them gently simmer for eight hours, 
IV hen cold, bottle and tie over with bladder* 
Time: Eight hours. This pickle should be 
made in autumn. 

Universal Pickle,— To <3 qt. of vinegar allow 1 
lb. of salt, J-j lb. of ginger, 1 oz. of mace, 44 lb 
ol shalots, l lablespoonful of cayenne, l oz. of 
mustard-seed, 144 oz, of turmeric* Boil all the 
Ingredients together for about twenty min- 
utes; when cold, put them into a jar with 
what even- veget aides yon choose, such as radish 
pods* French beans, cauliflowers, gherkins, 
etc., as these come info season; put them 
in fresh as von gal her thetn, having previously 
wiped them perfectly free from moisture and 
grit. This pickle will be fit for use in about 
eight or nine months* Time; Twenty minutes. 
Make the pickle in Mayor June, to be ready 
fur the various vegetables* As this pickle 
takes two fir three mouths to make- that is to 
say, nearly that time will elapse before all the 
different vegetables arc added— cure must be 
taken to keep the jar which contains the pickle 
well covered, either with a clusclv-fil ting lid, 
or a piece of bladder securely tied over, so as 
pc r fee t ly to exclude t h c fii r * 

Ekklcd Walnuts. — U lie hundred walnuts, salt 
and water. To each quart of vinegar allow 2 
oz. of whole black pepper, ! oz. of allspice, 1 oz. 
of bruised ginger. Procure the walnuts while 
young ; be careful they are not woody, and 
'prick them well with a fork; prepare a strong 
Urine of : salt and water (4 pounds of salt to 
each gallon of water), into which put The wal- 
nuts. Jetting them remain nine days, and 
changing the brine every third day: drain them 
ofT, put them on a dish, place it iai.the sun tml il 
they become perfectly black, which will be in 
two or three days; have ready dry jars, into 
which place the walnuts, imd do not quite till 
the jars. Boil sufficient vinega r to cover thorn* 


for leu minutes, with spices in t he above pro- 
portion, anti pour it hot over the walnuts, 
which must be quite covered with the piekic, 
tic down with bladder and keep in a dry place. 
They wilt bo lit for use in a mouth. — Sirs, 
JJccbnl . 

Nnnrrvc — A flood Tabic Sauce. — The foliowing 
formula,- if properly prepared, will make an 
elegant, t able sauce ; Allspice, 2 parts; cloves, 

I part ; black pepper* t part; ginger. 1 part ; 
cay ci nie, I part ; mustard (English), Its parts; 
Siih, Hi parts; shah > Is, JO parts; brown sugar, 
pans; tamarinds, ;i2 parts; ciiItv powder 
(East. Indian j„ k parts; California sherry, 120 
parts; garlic, at. discretion, q. s.; best malt or 


cider vinegar, q, s* to make 5W parts* 
banco Anstocratique.— Green walnuts. To 
every pint of juice, 1 lb. of anchovies, 1 dvm. of 
cloves, 1 dnn. of mace, 1 dnn, of Jamaica gin- 
ger bruised, 8 shulots. To every pint of the 
bulled liquor. 1 4 pt. of vinegar, V\ pt. of port, 2 
tablespoon inis of soy. Found tin. 1 walnuts in a 
mortar, squeeze out the juice through a si min- 
er, and let it stand to settle* Pour oil the clear 


juice, and to every pint of it add anchovies, 
spice and cloves in the above proportion* Boil 
ail these together till the anchovies are dis- 
solved, then strain the juice again, put in the 
shalots (8 to every pint), and boil again. To 
every pint of the boiled liquor add vinegar, 
wine and soy, in the above quantities, and bot- 
tle off for use. Cork well and seal the corks. 
Make thin sauce from the beginning to the mid- 
dle of July, when walnuts are in perfection for 
sauces and pi eld big* 

Car rack Sauce (for Cold Meat)*— 1 qt. of vine- 
gar, 1,1 anchovies, y dessertspoonfuls of mango 
pickle, S dessertspoonfuls of walnut pickle, 5 
dessertspoonfuls of mushroom catsup, 5 des- 
sertspoonfuls of soy, 2 heads of garlic* Chop 
and slice the ingredients, then put all into a 
bottle and sot i t i 1 1 ad ry, w 1 1 r i a p ) ace . S h ake 
it. regularly every day for a month when it will 
be ready to use. The mango pickle may be 
omitted. 


Bengal Recipe for Making Mango Chutney.— 
J li Hi. of moist sugar, % lb. of salt, Y\ lb* of gar- 
lic, hi lb* of onions, lb, powdered ginger, 44 
lb. o? dried cbilies, % lb. of mustard seed, % lb* 
of stoned raisins, % bottles of best vinegar, JO 
large unripe sour apples. The sugar must be 
made into syrup ; the garlic, onions, and ginger 
be dimly pounded in a mortar; the mustard 
seed be washed In cold vinegar, and dried in the 
Him ; the apples be peeled, cored, and sliced and 
boiled in a bottle and a half of the vinegar. 
TV lien all this is done, and the apples are quite 
cold, put them into a large pan, and gradually 
mix the whole of the rest of the ingredients, 
including 1 lie remaining half bottle of vinegar. 
It must be well stirred until the whole is 
thoroughly blended, and then put into bottles 
for use. Tie a piece of wet bladder over the 
mouths of the bottles, after they are well 
corked. This chutney is very superior to any 
which can be bought, and one trial will prove 
it to be delicious. 

Note*— This recipe vvas given by a native to 
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!m English Judy who bad Jong been a resident 
in India, and who, Since her re turn to her native 
Country, has become quite celebrated among 
her friends for l he excellence of this Eastern 
relish, 

Indian Chutney Sauce. — S o ?*. of sharp, sour 
apples, pared and cored, 8 ok, of tomatoes, 8 ok* 
of salt, 8 ok. of brown sugar, 8 oz. of stoned 
raisins, 4 ok, of cayenne, 4 ok. of powdered gin- 
ger, £ o/t. of garlic, £ oss. of shaiots* 3 qt. of vine- 
gar, l qt. lemon juice* Chop the apples in small 
square pieces, and add to them the other in- 
gredients. Mix the whole well together,, and 
put in a well-covered jar* Keep this in a- warm 
place, and stir everyday for a month, taking 
cure to put* on the lid after this operation; 
strain, but do not squeeze it dry ; store it away 
in clean jars or bottles for use, and the liquor 
will serve as an excellent sauce for meat or fish, 
Make this sauce when tomatoes are in full sea- 
son, that is, from the beginning of Septomlier 
to the etui of October. 

Store Sauce or Cherokee*^ One-half ok. of 
cayenne pepper, 5 doves of garlic, £ tablespoon- 
fuls of sov, l tablespoon fill of walnut catsup* 
l pt* of vinegar* Hull all the ingredients gently 
for about halt an hour ; strain the liquor and 
bo tt I c o If for u so . Ti me : ( * no-h a If h o u r, Se a - 
sonable. This sauce can be made at any time. 

Harvey Sauce,— One dozen of anchovies, fi 
desse r t -si jooii f u I a o f so y , ditto of gen x l w a 1 n v 1 1 
pickle* 3 heads of garlic, 2 shaiots, I ok* of 
cayenne pepper, H o z, of cochineal, 1 gal. of 
vinegar* Cut the anchovies small, but do not 
remove the bones. Chop the pickles, shaiots 
and garlic; then put all the ingredients into a 
deep "jar and lot it stand fourteen days, stirring 
it well two or three times every day. Then 
strain through a jelly-bag till it is quite clear* 
bottle it and tic bladders over the corks, 

Sauce of Herbs, — (For bottling.) Onestick of 
horseradish, 2 shale sis, l sprig each of winter 
savory, basilic mu, marjoram and thyme, a 



HlHe tarragon, 4 clove*, juice of 1 lemon, I 
wineglassful of vinegar, !. pt. of water, I lea- 
Spoonful of browning* Wash and scrape the 
horseradish* strip the sprigs of their leaves, 
slice the shaiots thinly, and put all into a 
saucepan with the vinegar, lemon juice and 
water. Put in the browning* and as soon as 
the mixture boils, simmer very gently for fif- 
teen minutes; then strain* and when quite 
cold put up in small bottles. This sauce is an 
excellent addition to gravies, or may be used 
in their stead. Time: About Ha hour. Season- 


able at any time, 

Sauce A laMilitaire.— (Good, with all kinds of 
meat* game* fish.) Six s halo Is* 1 clove of garlic* 
a handful each of thyme, basil, tarragon leaves, 
Y oz. of bruised mustard seed* % laurel leaves, 
\\ ok, of ni nee, ditto of cloves, Yz ok. of long 
pepper, 2 ok, of salt* ti dessert spoonfuls of very 
strong vinegar, juice of 1 lemon, I teuspoonful 
of grated Seville orange peel, Y pt. of white 
wine. Shred the shaiots and split the garlic ; 
then put all the ingredients into an earthen 
jar* cover very closely* and put into an oven or 
on a hot hearth to infuse. Allow it to settle; 
then strain till quite clear; then bottle and 
cor k c I ose 1 y * A s mill 1 q i mi i ti ty only is ret pi i red 
with the viands* Time; Two to three hours* 
Se i uh > 1 1 able a t a 1 i y ti me, 

Leamington Sauce.— Walnuts. To each quart 
of walnut juice allow 3 qt. of vinegar, 1 pt* of 
Indian soy, X ok* of cayenne* 2 ok* ot shaiots, % 
oz. of garlic, H pt, of port. Be very particular 
in choosing the walnuts as soon as they appear 
in the market* for they are more easily bruised 
before they become hard and shelled. Pound 
them in a mortar to a pulp, strew some salt 
ever them and let them remain thus for two or 
three days, occasionally stirring and moving 
them about. Press out the juice, and to each 
quart of walnut liquor allow the above pro- 
portion of vinegar, soy, cayenne* shaiots, garlic, 
and port* Pound each ingredient separately in 
a mortar* then mix them well together, and 
store away for use in small bottles. The corks 
should be well scaled. This sauce should be 
made ns soon as walnuts are obtainable* from 
the beginning to the middle of July, 

Reading Sauce ,— %Y pt. of walnut pickle* 1Y 
oz* of shaiots, 1 qt* of spring water, M pt. ot 
Indian soy* Hi ok. of bruised ginger, y s ok, of 
long pepper, I ok. of mustard seed, I anchovy, 
Y> oz, oi cayenne, Y ok. of dried sweet bay 
leaves. Bruise the shaiots in a mortar* and put 
them in a stone jar with the walnut liquor; 
place it before the lire, and let it boil until re- 
duced to 2 pt.* Then into another jar put all 
the ingredients except the bay leaves* taking 
care that they are well bruised* so that the 

fi avo r may be thoro u gh ly extrac ted ; p ut th is 
also lief ore the lire, and let it boil for 1 hour* or 
rather more. When the contents of both jars 
are sufficiently cooked, mix them together* 
Stirring them well as you mix them, and sub- 
mit them to a slow boiling for half an hour; 
cover closely* and let them stand for 2i hours 
ina cool place; then open the jar and add the 
bay leaves ; let it stand a week longer, closed 
down, when strain through a flannel bag, and 
it will be ready lor use. The above quantities 
will make Yz KnI. Time* —Altogether, ;i hours. 
Seasonable* This sauce may be made atony 
time* 

Tomato Sauce. — 1 doK. tomatoes, 2 teospoon- 
fuls of the best powdered ginger, 1 dessert- 
spoonful of salt, 1 head of garlic chopped fine, 
% tablespoonfuls of vinegar, 1 dessertspoonful 
of chili vinegar (a small quantity of cayenne 
may be substituted for this). Choose ripe to- 
matoes, put them into a stone jar and stand 
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them in a cool oven until quite tender; when 
cold, take the skins and stalks from them, mix 
the pulp with the liquor which is in the jar, but 
dn not strain it; add the other ingredients, mix 
well together, and put it into well-sealed bot- 
tles. Stored away in a cool dry place, it will 
keep proof 1 f or years. It. is ready for use as soon 

as made, but the flavor is better after a week 
or two. Should it not appear to keep, turn it 
out, and boil it up with a little additional gin- 
ger and cayenne. For immediate vise, the skins 
should be put into a wide-mouthed bott le with 
a lit ( le of the different ingredients, and they 
will bo found very nice for hashes or stews. 
Time, - 4 or 5 hours in a cool oven* Seasonable 
from the middle of September to the end of 
October* 

To n u i to Snu ec f o r Keej nn a. - • 3 d o z. t or n n t o es ; 
to every pound of toiuaU) pulp allow J pt* of 
chili vinegar, ! ok. of garlic, 1 ok. of shalot, 2 
o 7 - of salt, 1 large green capsicum, teaspoon- 
ful of cayenne, £ pickled gherkins, 6 pickled 
onions, l pt.ofeommon vinegar, ami flu? juice 
of 0 lemons. Chouse the tomatoes when quite 
ripe and red ; put them in a jar with a cover to 
it, and bake them till tender* The better way 
is to put them in the oven overnight, when it 
will not be too hot, and examine them in the 
morning to sec if they arc tender, Do not 

allow them to remain in the oven long enough 
to break them; but they should be sufficiently 
soft to skin nicely and mb through the sieve. 
Measure the pulp, and to each pound of pulp 
add the above proportion of vinegar and other 
mgredlci its, taking care to chop very line the 
garlic, shftlot, capsicum, onion, and gherkins. 
Bf sil the w h o le to go the r t i 3 1 e ve vy thing is ten- 
dor: then again rub. if through a sieve, and add 
the lemon juice. Now boil the whole again till 
it becomes as thick as cream, and keep continu- 
ally stirring; bottle it when quite cold T cork 
it well, and seal f he corks, if I he Haver of gar- 
lic and shulot is very much disliked, diminish 
the quantities. Time.— Bake the tomatoes in a 
cooloyennll night. Seasonable from the mid- 
dle of September 1o the end of October, A 
quantity of liquor w ill iiow from the tomatoes, 
which, must be put through the sieve with the 
rest. Keep it well stirred white on the five, and 
use a wooden spoon. 

Tomato Chow-chow.— Take f.l large ripe toma- 
toes, 1 large onion, I green pepper, I tabic- 
spoonful of salt, a of brown sugar, 2 teacupfuls 
of vinegar. Peel and out fine the tomatoes, 
chop fine the onion and pepper, add the salt, 
sugar, and vinegar. Stew gently for 1 hour* 
Make this in September, 

Fro rich Mustard. — Mustard, whole 
mixed spice, 3 lumps of sugar, vinegar. Boil 
the spices and sugar in. some of the vinegar; 
take some good mustard and mix it into u stiff 
ms te with cold vinegar, With a red hot iron 
leater* or other suitable piece of iron, stir 
quickly while you mix in the boiling vinegar, 
after straining it from the spices; put into 
wide-in nut Led bottles, Will keep for years if 
ke p t we 1 1 cor ked . Seaso liable at a n y tin j e . 

Note. — A substitute for French mustard may 


be had by making 2 qt. of vinegar hot mid 
pouring it over (5 ok. of salt, *£ lb. of scraped 
horseradish, 44 oz. of sugar and half a clove of 
garlic. This should stand for twenty-four 
hours before it is strained and bottled. 

Prepared Table Mustard. -1* Ordinary Mus- 
tard,— Stir gradually 1 pt. of good white wine 
into 8 oz, of ground mustard seed and a pinch 
of pulverized cloves, and let the whole boil 
over a moderate coal lire. Then add a small 
lump of white sugar, and let the mixture boil 
up once more. 

2, Pour o> pt. of boiling white vinegar over 
8 oz, of ground mustard seed in an earthen pot, 
stir the mixture thoroughly, then add some 
cold vinegar, and let the pot stand overnight 
in a warm place. The next morning add 4tj lb* 
of sugar. % drm. of pulverized cinnamon, 

d rin. of pulverized cloves, l l 4 drm. of Jamaica 
pepper, some cardamom, nutmeg, half the rind 
of a lemon, and the necessary quantity of 
vinegar* The mustard is now ready, and is- 
kept in pots tied up with bladder. 

3. Mix ft lb. of ground mustard seed with l^r 
pt, of good, cold vinegar, heat the mixture 
over a moderate fire for 1 hour, add 1 drm. of 
ground Jamaica pepper, and when cold keep it 
in well closed jars. 

4* Frankfort Mustard. — Mix 1 lb, of white 
mustard seed, ground, a like quantity of brown 
must a I'd seed, a oz. of pulverized loaf sugar, 1 
os. of pulverized cloves, 2 oz. of allspice, and 
compound the mixture with white wine or 
wine vinegar* 

5, Lenor maud's Mustard*— Mix with 2 lb. of 
ground mustard seed, oz, each of fresh pars- 
ley and tarragon, both cut. up fine, 1 clove of 
garlic also cut up very fine, and 13 salted an- 
chovies; grind the mixture very line, add fhe 
required mustard and 1 oz. of pulverized stilt, 
and for further grinding dilute with water. 
To evaporate t he water after grinding the mus- 
tard, heat an i ron rod red hot, and cool it off in 
the mixture, and then add wine vinegar of 
the best quality. 

ft. Very Fine Table Mustard. —'Digest oz, 
of fresh tarragon leaves, 3 bay leaves, 1 lemon 
(juice and rindj, drm. each of cloves and 
cinnamon, % drm* of black pepper,!# oz. of 
dill, and l onion in }4 gaL of good vinegar. It 
is best, to use a steam apparatus for the pur- 
posro Then strain the Jluid into a porcelain 
vessel, and, while it is yet warm, mix with it 
1 Jb. of ground black mustard seed, n like 
quaniiiyol white mustard* 1 lb* of sugar and 
oz. of cmnmun suit. Let the whole digest, 
stirring frequent ly. until the mustard lias lost 
some of its sharpness by the evuporaf ion of 
the ethereal oil, and then dilute, according to 
taste, wii h more or Jess vinegar, 

7. f're-h Mustard. The following mixture is 
to be mixed with good wine vinegar, <u\ better 
yet, a vinegar in which have been macerated 
some celery root, garlic, onion and chives: 
Oilman's mustard, unff parts; sugar, 100 parts; 
salt* HHi purls; pepper, 5i P parts; cinnamon, 35 
pails; cardamom* 10 parts; and ginger, 1,5 
parts. 
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A Uoful Mustard (Foyer).— Mustard seed, I 
part* M't'su woe >r] ^'istr'LZELi'. 2 parts. Pour the 

vinegar oti trie mustard seed and let them soak 
lor a fortnight ; then grind the whole into a 
paste in a mill and put il lido not?, thou thrust 
n red-hot poker into each of the pots. Season- 
aide si 1 any t hue, 

Indian Mustard ,— H lb. of best mustard, l 4 H>- 
of Hour, ^ 07 . of sale, 4 shulots, 4 fablespnoii- 
i'uls of vinegar, 4 tablespoon fills of catsup, 
14 bottle of anchovy saui ■in Put ibe mustard, 
jjoiir, and salt into a basin, and make them 
into a stiff paste with boiling water, bod 
the shuiols with the vinegar, catsup, and an- 
ehovy sauce, for 10 minutes, and pour the 
whole* boiling over the mixture in the basin ; 
stir well, and reduce it to proper thickness; 
nut it into a bottle, wit h a bruised sluilot at the 
botloriu and store away for use. This makes 
an excellent relish, and if properly prepared 
will keep for years. 

i i a v- i go tie Musi aid.— P arslcy . 2 p a r ts; chervil , 
2 parts ; chives, 2 parts; cloves, 1 part; garlic, 
1 part; thyme, 1 part; tarragon* 1 part; salt, 8 
parts; olive oil, 4 parts; white wine vinegar, 
128 parts; mustard flour, sufficient. 

Cut or bruise the plants and spices, and 
macerate them in the vinegar for fifteen or 
twenty days. Strain the liquid through a cloth 
and add the salt. Rub up mustard with the 
olive nil In a vessel set in ice, adding a little of 
the spiced vinegar from time to time until the 
whole is incorporated and the complete mixture 
makes 384 parts. 

Catsups. Camp Catsup.— 0 qt* of strong old 
beer, ! qt. of while wine, 34 lb. of anchovies, 
ii 07 ,. of peeled shalots, }&qz. of grated nutmeg, 
ditto mace, ditto sliced ginger. Put the ingre- 
dients on the fire in a saucepan, and stir Ihem 
till they are reduced one- third. .1 lot-tie next, day 
with the spice and shalots. About 1 L 4 hours. 

Grape Catsup.— 5 lb. of ripe grapes. £34 lb, of 
sugar, 1 pt. of vinegar, 1 teaspoonful each of 
cinnamon, cloves, allspice, and pepper, tea- 
spoonful of salt. Boil the grapes in enough 
water to prevent burning, strain through a 
colander, add the other ingredients, and boil 
until a little thickened. Bottle, and cork and 
sos 1 1 . Ma ke th i s f r o m A ug ust to Oc l o ber . 

Mustapha or River Catsup.— 1 beef liver, 1 gal* 
Of water, 1. ok. of ginger. 1. ok. of allspice, 3 ok. 
of whole blade pepper, 3 lb. of sail. Roll the 
salt, and well rub it into a very fresh beef liver, 
and place it: in a vessel that will not crush it. 
Turn and rub It thoroughly for 10 days* Then 
mince it into small dice, a. ml bud in a gallon of 
water, closely covered, until reduced to <3qt. 
Then sf rain through a. sieve, and let it settle I ill 
next:- day. Arid the pepper, abspjce* and gin- 
ger, ami boll slowly until further reduced to 
pt. When cold, buttle and kc.rp wed l corked. 
Time. -12 days, Feaso liable at. anytime. 

Mushroom Catsup.—' To each peck of mush- 
rooms }4 lb. of sail ; to each quart of mush- 
room liquor 1 \ ok. of cayenne. 34 oz. of allspice, 
Ui ok, of ginger, 2 blades of pounded mace, 
Clipoec foil grown mushrooiiT-iiaps, and take 
care they are perfectly fi-esh gathered when 


the weather is tolerably dry; for, if they are 
picked during very heavy rain, the catsup 
from which they are made is liable to get 
musty a ud will not keep long. Put a layer of 
them iu a deep pan, sprinkle salt over them, 
and them another Jay or of mushrooms, and so 
on alternately. Let. them remain for a few 
hours, when break them up; put them in a 
nice cool place for three days, occasionally 
Stirling and mashing them well, to extract 
from ihem as much Juice as possible. Now 
measure the quantity of liquor without strain- 
ing* and to each quart allow the above propor- 
tion of spices* etc. Put all Into a stone jar, 
cover it up very closely, put it in a saucepan of 
boiling water, setit over the fire, mid Jet it boil 
for i hreo hours. Have ready a nice clean stew- 
pan; turn into it. the con tents of the jar, and 
let the whole simmer very gent I y for half an 
hour; pour it into a jug, where it should stand 
in it cool place till the next tiny; then pour it 
oil into another jug, and strain it into very dry 
clean bottles, and do not squeeze the mizsli- 
rquuis. To each pint of catsup add a few drops 
of brandy, lie careful not. rtf shake the con- 
tents, but leave all the sediment behind in the 
jug; cork well, and either seal or rosin the 
cork, so as perfectly to exclude the air* \Vhen 
a very clear, brEghl catsup is wanted, the 
liquor must lie strained through a very fine 
hair-sieve or Han no I bag, a Her it I ms been very 
gently poured oil; if the operation is not suc- 
cessful, it must, be repeated until you have 
quite a dun r liquor, 1 1 she add be examined oc- 
casionally. and if it is spoiling, should be re- 
boiled with a few peppercorns. Seasoi table 
from the beginning of September to t he middle 
of October, when this catsup should be made* 
Oyster ( 'a! sup*— Sufficient- oysters to till a 
pint measure, l pt. of sherry, It o^. of salt, 1 
drill, of cayenne, 2 drni. of pounded mace* 
Procure t he oysl era very fresh, and open suffi- 
cient to till a pint measure; save the liquor, 

and scald the oysters in it with the sherry; 
strain the oysters, and put them in a mortar 
with the salt, cayenne and mace; pound the 
whole until reduced to a pulp* then add it to 
the liquor in which they were scalded; boil it 
again five minutes, and skim well; rub the 
whole through a sieve, and, when cold, bottle 
and cork closely. The corks should be sealed* 
Seasonable from September to April* Cider 
may 3m: substituted for the sherry. 

Pontoe Catsup or Sauce .— Kipe elderberries, 
vinegar, cloves* mace, peppercorns* shulots, 
anchovies. Take ripe elderberries, as many as 
you wish to store* pick them from their stalks 
Into a stone jar and just cover with strong, 
good vinegar. Bake in a hot oven for three 
hours, then strain while hot. Boil the liquor 
thus obtained with the spices and shalots, suffi- 
cient being put in to give a considerable haver. 
Taste the mixture, and, when found sufficiently 
Havered, put half a pound of the best anchovies 
to every quart of the liquor; then stir and boll 
till these are dissolved* and move at once from 
the lire. Put up in pint bottles* cork closely 
and tie bladders over tiie top. Time: From 
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y to 4 hours. Prepare this in September, 

Tomato Catsup.-- Spices ot' various kinds are 
employed for this purpose, os the following 
formula shows : 

L lii pe tomatoes .... , * . * <j qL 

Bruise ami set in an oven with lb, of salt 
and a quart of water. At the end of an hour 
pour otr a gallon of juice, and to this add 
shalots, peeled and sliced, 4 oz,, black pepper, 
bruised, oz.; mace, bruised, oz,; pimento, 
bruised, }faoz.\ ginger, bruised, H oz.; nutmeg, 
bruised, oz,; cochineal, in coarse powder, % 
drtii.; cayenne pepper, in coarse powder, 1 
dnin; brown vinegar, 1 pt. Simmer gently for 
half an hour, strain and bottle. 

2. Ripe tomatoes, SI doz,; chili vinegar, l pt.; 
garlic, 1 oz,; shulots, 1 oz,; common salt, 2 osu 
cayenne pepper, drm.; lemon juice, ,5 oz. 
Put the tomatoes into a jar and warm in an 
oven until tender. Cool, skin, and pulp the 
fruit, and add to the liquor in the jar, along 
with the rest of the ingredients. Mix well and 
bottle. 

Walnut Catsup.— Half sieve of walnut shells, 
2 qt. of water, salt, ^ lb, of shalots, 1 oz. of 
cloves, 1 os. of mace, 1 oz. of whole pepper, I 
ozi garlic. Put the walnut shells into a pan, 
with the water and a large quantity of salt : 
let them stand for 10 days, l lieu break the 
shells up in 1 be water, and let it drain I b rough 
a sieve, putting a heavy weight on the lop to 
express the juice : place it. on the fire, and re- 
move all scum that may arise. Now boil the 
liquor with the shalots, cloves, mace, pepper 
mid garlic, and let all simmer till the slialots 
sink; then put the liquor into a pan, and, 
when cold, bottle arid cork closely. If should 
Stand Ij months before using: should it ferment 
during that lime, if must lie again boiled and 
skimmed. Time: About % hour. Seasonable 
in September, when* the walnut shells are ob- 
tainable. 

Vi?tef/£H’.-Camp Vinegar.— 1 head of garlic, 
14 oz. ol cayenne, 2 tenspomiluls of soy, 2 tea- 
spoonfuls of walnut- catsup, 1 pt, of vinegar, 
cochineal to color. Slice the garlic, and pul it, 
with ail the above ingredients, tnlo a clean 
bottle. Let it. stand to infuse for a month, 
then strain it off quite clear, and it will ho lit 
for use. Keep It in small bottles, well sealed 
to exclude ( he air. 

Cress Vinegar , — % oz. of cress seed, 1 qt. of 
vinegar, bruise the seed in a niorlar, and put 
Jt. into the vinegar, previously bo j Jed and al- 
lowed to grow cold. Let it infuse for a fort- 
night, then strain and bolile for use. 

Cucumber Vinegar.— JO large cucumbers, or 
12 smaller ones, 1 qt. of vinegar, 2 onions, 2 
siiaiois, j. lablespoonful ol salt, 2 tnblespuon- 
f uls of pepper, J4 teaspoonful of cayenne. 
Parc and slice the cucumbers, put them into 
a slone jar or wjde-moulhcd bolile with t ho 
vinegar; slice the onions and shalots, arid said 
them, with all the other ingredients* to the 
cucumbers. Lot it si and 4 or ■"> days, bull it all 
up, and, when cold, strain the liquor through a 
piece of muslin, and store it away in Small bot- 


tles well sealed. This vinegar is a very nice 
addition to gravies* hashes, etc., as well as a 
great improvement to salads; or to out with 
cold meal 

UarJiu Vinegar,- 2 oz. of garlic, E qt. of wine 
vinegar. Chop the garlic finely and weigh it, 
then put. it in the above proportion to the cold 
boiled vinegar. Infuse lor a fortnight, strain 
and bottle. 

Horseradish Vinegar.— M lb, of scraped horse- 
radish, 1 or, of minced si mint, I drm. oi cayenne, 

1 qt. of vinegar. Put all the ingredients into 
a bottle* which shake well every day for a fort- 
night. When it is thoroughly steeped, strain 
and bottle, and it will be lit- for use imme- 
diately, This will be found an agreeable relish 
to cold beef, etc. This vinegar should be mu.de- 
either in October or November, as horseradish 
is l lieu in its highest perfection. 

Mint Vinegar, “ Vinegar, mint. Procure 
some nice fresh mint, pick the leaves from the 
stalks, and fill a bottle or jar with them. Add 
vinegar to them until the bottle is lull, cover 
closely to exclude the ak\ and let it infuse for 
u fortnight* Then strain the liquor, and put it 
into small bottles for use, of which the corks 
should be sealed. This should be made in June, 
July or August-. 

Shalot Vinegar.— 2 oh. of shalots* Iqt. of wine 
vinegar. Prepare precisely as cl keeled for 
garlic vinegar. Make this in October, 

Indian Curry Powder. -34 lb. of coriander 
fteed, J4 lb- of turmeric, 2 ox. of cinnamon seed, 
bis cz. of cayenne, I oz. of mustard, 1 oz. of 
ground ginger, U, oz. of allspice, 2 oz. of fenu- 
greek .sued. Put all the ing red i cuts in ft rt ool 
oven, where they should remain one night; 
then pound them in a mortar, yu b them through 
a sieve, and mix thoroughly together: keep 
the powder in a bottle, from which the air 
should be completely excluded. 

To Dry Herbs for Winter Use.— On a very 
dry day gather' the herbs, just before they 
begin to flower. If tins is done when the 
weather is damp, the herbs will not be so good 
a color, (It is very necessary to be particular 
in little matters like this, for trifles constitute 
perfection, and herbs nicely dried will be found 
very acceptable when frost and snow are on 
the ground.. It is Imrdly necessary, however, 
to state that the flavor and fragrance of fresh 
herbs are incomparably liner.) They should 
bo perfect ly freed from dirt and dust and be 
divided into small bunches, wit h t heir roots cut 
oif. Dry them quickly in a very hot oven, or 
before the lire, as by this means most cl' their 
flavor will JLe preserved; be careful not to 
bunt them; l Ee them up in paper bags, and 
keep In a dry place. This is a very general 
way of preserving dried herbs; but we would 
recoin tiie nd the plan described in f lie next 
recipe, Prom the month of July to the end of 
September is the proper time tor storing herbs 
for winter use* 

Herb Powder for Flavoring.— J. oz, of dried 
lemon-thyme, i oz. of dried winter savory, 1 
oz, of dried sweet marjoram and basil, 2 oz. of 
dried parsley, 1 oz. of dried lemon peel. Pro- 
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pare and d ry the herbs by recipe above; pick 
the leaves iVom 1 ho stalks, pound them, and 
silt them through a hair-sieve; mix in the 
above proportions, and keep in glass bottles, 
carefully excluding the air, 'this wc think a 
tar better method of keeping 1 herbs, m tho 
flavor and fragrance do not evaporate so much 
as when they arc inei'ely pot in paper bags. 
Preparing them in this way, you have them 
ready for use at a momenta no t ice. Mint, sage, 
parsley, etc., dried, pounded, and each put 
into separate butties, will be found very useful 
in winter. 

Mushroom Powder— 1>Ja peek of large mush- 
rooms, Z onions, Vi cloves, H oz. of pounded 
mace, Z teaspooiifulg of white pepper. Peel 
the mushrooms, wipe them perfect l y free from 
grit and dirt, remove the black fur, and reject 


all those that are at all worm-eaten ; put them 
into a stewpan with the above ingredients, but 
without water; shake them over a clear lire 
till ad the liquor is dried up, and be careful 
not lo let them bum; arrange them on tins 
and then dry them in a slow oven; pound 
them to a line powder, which put into small, 
dry bottles ; cork well, seal the corks, and keep 
it in a dry place. In using this powder, add it 
to the gravy Just before serving, when it will 
merely require one boil-up. The flavor im- 
parted by this means to the gravy ought to bo 
exceedingly good. This should be made in 
September or at the beginning of October. 

Note.- If the bottles ill which it is stored 
away arc not perfectly dry, us also the mush*- 
room powder, it will keep good but a very 
short time. 
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t had intended to write art article telling you how to 
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make about a quart of 90 proof alcohol for less than a 
dollar. 

So I gathered up all the books I bad concerning 
alcohol and set out to master the process on a small scale. 


or plate [r? hej.tfp e nor a vino. 

E lurks of silitlc, rsf suitable f! y.r. Eim ihm:*j 33 s- 
libC'lltlcd ns il sifhsl Suite for Ejux.vi'Gliii fm engutv- 
injr in t-nLiuf. Jt is rhimim.t [li-rtl i\ fi ile ihnfg 
Mnrkfl mt! u-r y ensity ml, liifY v. ill fnmi&li ;i 
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'i hoy tut 1, nut. ■! ff cc I ed Isy oil nur tivnEur^ <]<i 
juji vjLry uillt ihei Li!in[N:ntlurc n ntiil nersr bewmj 
u'iiir]n.nt f v. fiii. li is so seduus ti fjniiiL wiLli Ixme-wdolI 
in rnmiri hisImiCflH. 


My Emporium of Arts and Sciences of 1314 told of whisky 
production in Lancaster County, PA. in a year, from 611 
stills, 3,295,500 gallons, or 5,394 gallons per Still, or an 
average of 14.77 gallons per still per day was produced. 
Going by the low level of technology in 1314 the process 
had to he pretty simple. And it is. 


JUWET-JH! IH MENTAL DISEASES. 

ft id APFflt'fcd tlirvt jitf-h n [hum fwirl, tif tfjfl o^tn- 
mutt JiMtinir nfpjijimercn, when propfiiljr nelmiti- 
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DAMUKE'S PROCESS IJF FHJCFAniNd MEAT. 
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yciut, for prpfiFtring frp?ili input in idth a wny ah 
to Ail mil {if is >i bump (juried Icing disunites 4 (h 
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Whhkeij* I ix Lancaster county, Pennsylvania, timing a year 
ending with April 1814, si^ hundred anti eleven stilly marntfsic- 
iuc - ed 3j3P5j500 gallons of whiskey, 

Out try finding that, simple process in a modern book. 
Most of the books on the subject are frauds. No beginner 
could learn how to make ethyl alcohol from any of them. 

Take "The Moonshiner's Manual”, by a man calling 
himself Michael Barleycorn, copyright 1975. The book is 
entertaining, cleverly illustrated, but filled with 
misinformation and nonsense, i'll criticize it, but only to 
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TWO QUART PLASTIC 
MEASURING PITCHER 

United -SIilIi'd (iisE- ycnr, fmr ihr uf 
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cattle, worth there little more r|yin tin? value of 
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In Professor (jnmigM'i process, i1sh> ibisifj eni- 
snnl is liltt taUsed to infinle Carbonic n strip, 
placed iti si ling amt held over lire nose. Hie gtia 
l^ii'g i^rtpmtd by the action of snlphuih- ni i,l 
njKiil oxalic meld. The application of ilici pep, 
of cutmwt, [trod lives iisjifij'jf.iji,, nod the nil iron l 
fill Is to (tie yromid, after whicll it bled am I 
dressed iri ibc tisiiKit manner, I bine of the 
pio|>er H-trpngtli is next injected into (he inent 
hr hydros to Lie jKrrssiiTij, or otherwise : and it is 
then jiljieed, nfier taltrg cut up, Ln an air light 
nparlmenl, Emm which the air is fiisl cslianslcd : 
more air is afterward admitted, wliich lias isirt, 
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i?Hlk oxygen iiiln im Tunic- ai-iil and cnrlMiuic 
tixidc. In ihis way all the oxygeti is removed 
from the chamhei-, nfier which on atmospheae 
uf Snlphurtms acid is introduced and E& absorbed 
by the meat, which ig stton complete! ly saf mated 
with it. The meat i& allowed lo rerinLiii from 
five to twenty c(nyn in thia a(sansplicrc f when ii 
anav Ijc lubeii out. and it wilt rhrri keep perfect- 
ly fj'flsh f tan Ling when cooked prorigely tike new- 
ly killed menL There jlth- other del idle of lint 
proeeBS which v, a nlo m>l reproduce, our object 
being simply to illustrate -ilia ]iriurt|»[c by vrliidi 
it in ni arte to answer Sts desired oml, 

MUNftTKR INDUCTION APPARATUS. 

The iiiE^iMur induction njiparatus of the J'oly- 
(rrlinin Inslilnlioit of JUjiutim, under I ho dtiec, 
rimi uf IhnfeAsor f h c[»ficr r etmtinucfl to OXfaio 
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nppmlunih of wiluessinj* ils rcmarhnbla tftcefn. 
Tills instrument is nearly ten feet In length, and 
(no feet ill diameter; the primary L-rj]>]>cr wire, 
H 77 d mi ds in length, HurLouhdK the iron uuelenh 
-ts ii 1 1 (JIKiy [mils, and the second ary wire is l, r ?U 


show you why you can't depend! on such books to live up to 
their claims 

When you buy a book telling you how to do 
something illegal, to complain that it is inaccurate is almost 
an admission that you're up lo no good. The publisher 
banks on that. That's why shady outfits like Delta, Paladin 
and Rutokukai keep cranking out garbage to sell to suckers. 
Books with sensational titles and seductive ad copy, but 
with nothing of value between the covers. 

Getting back to The Moonshiner's Manual", it says to 
put 2b pounds of cracked corn in a gunny sack and soak it 
in a tub of warm water for three days! It suggests that 
natural fermentation will come into play. What you would 
get in that three days would be 25 pounds of, not fermented, 
but rotted corn. Then you are supposed to put the corn, 

sack and all, into the vat with 30 pounds of pure cane sugar 
and 1-2 quarts of molasses. 

In a later, scaled down recipe, he calls for 2 1/2 to 5 
pounds of cracked corn, in a small sack, 5 to 10 pounds of 
sugar and 1 pint of molasses or 1 cup of unflavored malt. 

The corn, sack and all, is to be put into the fermenting 
vat. Insanel The part about the gunny sack is an old 
technique for sprouting the corn. 

Sprouting, or malting, turns most of the starch into 
sugars and diastase. The sugars are readily converted into 
alcohol by yeast and the diastase acts on the remaining 
starch to turn it into dextrine, also quickly acted on by the 
yeast. 

The gunny sack is filled with whole, non-hybrid corn, 
not cracked. The sack is immersed iri a tub of warm water 
arid loft for 24 hours, then drained. Then it is flooded with 
warm water once every 24 hours until it expands and 
bursts. These are sprouts. Plenty of dextrine and diastase. 
Mo cane sugar is needed. To throw the sack into the 
fermenting vat would be stupid. 

The sprouted grain is then pulverized and put in the 
fermenting vat. Water and yeast are added and the 
fermentation proceeds apace 

Both recipes call for molasses, which is unnecessary. 

It should be obvious that Michael wrote the book to 
sell to suckers and had no real knowledge of moonshining. 

He goes into great detail about the penalties 
attached to moonshining. This has a purpose and is a 
paradox at, the same time. First, he's scaring the average 
reader out of any notion of making his own booze. This 
keeps most from trying the techniques, finding them useless 
and demanding refunds. The paradox arises in the fact that 
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tuilcs Lnj;, The Lvju ! ii- snrirciH of rite fumm- 
rj- win* fnrtiL^lii'il Ijv A Hmifcn buttery of fLrly 

I'lHls, Tills l.l|l]J|IUllLIR Jr i H CiP fJ>ATk£|, Of, TStC h-P I 1 , 

lightning slmflU, of I'vorirr-liiliclnclicfl ic»<Rr hi ^ 

I lUijiin^urlv itnoc-foiirlliP of uh iisili i:i 1 1 ■ i r-k - 

nr-;?, which xu-'ikn ihcdi-T with nil itf foreu, 
TliiO' rsl f! it (lIii^s of five S n oN ps Iil tliick- 

in 9L ili reel inn, mini ^iils a perfoin- 

lioih loi K-. 1 1 fi ifi It ijl'nn incls in ilinmoW ; nlthoiiEihs 
1 ho |.- 1 :t;- : > Lifinj^ ■itmt.ed 11 EJ ui-ohheI tvitll mi I bnl 
Ajfcji, Hit f me tiirc stems Irowdpr Ilian it iLCtHollj 
is, 

jU rt prflLUifcr of tom Hi on clcolrk-iljf, tills Ji|>- 
|»;i| si (ns exi'tfrliiJ nil r-KiH'Clftlinn. A l.in'ikn 
Miill-crynf Elm.Iv SijmUO feOt-WJiH r:Ji=i rfifO ill fl revy 
nli-nil rm K-, niiil Lilt clin 1 hn,ijj;e 0 T lImh tMilterv 
UnniCil il rinisidemljFo leiifjHi of irun ii c suui 
jiiji I'ni'C Gunn:, 

HAITI'S VP dOPPETl A rilESHIlVATIYE 
AtfAJXM' MOfUl. 

r > lie. A|>pUonfion cjf saLa of aojipnr to pfoisr* 
paused LO tllL 1 tlriiosphcte ftliHi R,lil|il]JLf ( L h r>L (i|l1t 

ritrioi, fispetinlly) i* fllvoRglj rcecnri mendttl, for 
the; fnirfuist of jitge an ti tip ilic gi-tnvih nf t i >‘|'in- 
yulnif: plnsils, w hit'll fio IVei[iieuLlj injure lV:m. 

1 tonpnkL’oper?, ivltn nri: di«rrO??Ail 1 ■ V tins ftiTnui- 
li r AL of fipitiMi tniiiiii^r i3]ion the brick pavement* 
in dnuiji yards atnl sliwdy plrtCeA, isiaj 1 jn>r[in]i& 
I'irnL in this hint n tllflEWtioii of m ihCIIhhI of lue- 
vtmillfl iElci tliflii’dlfy i» ^iifFlion. [( is p ml ml de. 
i (tii t erude eftrbolin neLl will Ima the snrne, hut 
n, Iofs durnblG, effect. 

FI"KE-T‘HOOF (L'lvCJl'tJ IK(! 

'She niniihor of On soul lie's reselling fioin lim 
nei-ideilHil ipiiirinn of eolton diUhiuj; bus iri- 
Lttieod lim t hief of l H oliee of llerltM tu Jiiukc an 
odiciitl iiillilliMliieAluni to iIil! iiishlie, orbing Hie 

i-ni|di! rmenL of L'orl n in siiListiLln’CS wlilUl him; 
i i i nil lv Lh.'h'm hmiii.l m Inive ft very Biitipfaeltny 

■;■ I ! i- 1 .| ! i; liinh.-l ill jr 1 1 1 ]j H |1 il. ]i.'t II <S?-i Mill I'll -.[ill In. 

Tin: JLlimi iveomoie mled einisi^m of n 

ml \1 ill'll of ;ili(!:cl ii.’j |i;i. 1 1 s of I im^-kice cl soiln, 
si Lid (lute or four I'livls of | "| 1 1 ■?- fli ;ik' of ro'ln, 
dWoU al in IOl^ frtiEp of pjiioc, Ef the mi 5c I os 
me h n ill ils ro'jiiiio Lo he s-mi'oliOil. they inuy he 
nfteroiml itmiit'O'etl iti Hi is sulnlimi, mid limn 

dried hillL ironed; fir u smut! |hh'[ 1 rhe i’iuis- 

|,i r L ea m,|is non be mir(nlm.’Oil inlolbe k[ 2 lJh;Il Lie- 
fme it it 3 L[i|dii'd to t hoc Lulling, AveloIcj! u.-liivh 
nro not lobe siaii-heil JiluV he simply iti|ipml in 
ibe isi.ilu (iui'i, ilii> 1 lliell (liioii nhd inn ml. The 
inimnniiv f«mi liimiiciR of ml idea |nr pined in 
[his iinv is ^ ei y gi'i-nt. no muidi so ils cmiuily tn 
remove" dll c fl]i|3relicnsiun of (Siinger L-j ell i Lire il 
winise oLoLldiig lies been thus iiemeil. 

nKHPJtlilTiy FAlllllCH 17AT*H-P1HM>F. 

Rome general (?:AiP]rieiil!i Lato Loon tntide re. 
'pectins n JriCthoA lately devined for rendering 
tlpMuefi Tenter - pruvf hr idbjeeting ihcm to lisa 
ruction of milphuric arid f nod H'O now jtiv* ilia 
prix’tsn* jn skater delnil, bo jib to fKsrniit the rx- 
fsArLHiont to Isetiifil more dMmf(iclnrily. For the 
inn jX»e in qtLfRtion, «u!] •runic acid of itL^toCO' . 
of It mu iitf 'h Isyttronmler, i« to he luted, alnotLtrts" 
l^eiiss the IffOEier fltrenpEh fur 11 [fro,, ffto Hsia 

tbe mhrie to diji]>ecl And kfj-.t fytf from 
leu flfleomJn fotiao imnnte*, according tu the fns- 
teriiil, and ill ms immediately svell wanhed in frcnli 
nirniiSfi tritler, ao ee Co aitphI the de.ccitsupTj^itLni] 
lie^iin hv Um eeid. After rtjentitl v-eshings 
the nrlklQ is to Iks dried, mid the snrffiec w-pll be 
focitid OtiAtCLl with n noif of roisliiiitouH Uynr, 
yv Li Li-I.i fills nji the inttralieftH IsufTri^ri I ho (serji 
and the woof, and at ihc so rue rime FtreiiKibcun 
ilia fabric iitid oonvorls iL iriCu a kind of [larelu 
ii lent lispiLo, (flip inereese sn Atren^tls 5n the oap* 


2257 

no one could use these instructions for making alcohol, 
thus, the warnings are unnecessary. 

Another book, and a good one, is ls Solargas ls , by 
David Hoye„ 1979. This is about fuel. Hoye goes to great 
lengths to make sure the smallest batch ts poisoned by 
denatured alcohol, lest a sip pass the lip. 

Only one page fells of making alcohol from ground, 
unsprouted corn. All other references are to sprouted corn. 

There are two bars to making booze by following this 
book. The first is the constant harping on getting Federal 
permission and filling out all those forms, This intimidates. 
The second is that you can no longer buy non-hybrid corn 
at your local feed and seed store.. It is all hybrid and only 

about 10% will sprout, leaving 90% a rotten mess. You 
have to buy it from a farmer who grows non-hybrid corn or 
grow it yourself. 

I didn't know this until 1 began researching, I meant 
to use Hoye's book to make alcohol and then tell you how. I 
processed two pounds of corn and was surprised to see 
that only one out of ten grains sprouted. The rest rotted. 
Rotted starch doesn't convert to alcohol. 

There are several alcohol for fuel books on the 
market. Most of them are inaccurate and therefore 
fraudulent. Even the best were published with doubtful 
sincerity, I'm sure their publishers realized that nine out of 
ten buyers of the books had no intention of converting their 
vehicles to alcohol. Consider; you can modify your 
vehicle's engine to run on alcohol, propane, methane, 
diesel etc Then, when you're on the road and run out of 
fuel you don't just turn into the nearest gas station, turn a 
knob on your engine and reconvert to gasoline. No. if you 
convert, you're stuck with it until you convert back, 

Moreover, aside from all the forms and bureaucracy 
with the Feds, converting, even for farm vehicles, isn't cost- 
effective. And if you intend to go commercial, you face a 
starting cost of maybe a hundred thousand dollars, not to 
mention bucking the competition. 

So, f repeat my contention that the average guy who 
buys a book on making alcohol wants to save on his liquor 
bills. With what you are going to learn here, you will never 
need to buy booze again, much less another silly book on 
making it. 

Rut before we go into that, let me explain the law. 
You can distil! alcohol if you pay the liquor tax on it. So if 
you don’t pay the liquor tax, with alt the red tape that 
involves, the bottom line is that you are guilty of tax evasion. 

Sure, they can jail you, take everything you have, put 
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of Jirmrt n,mrnint 3 ng 1 ” nboiiL on e - till rd.^. it in 

recfiminmmlctl to pass [he fip upon Jift it 

in InliCn from Ulr bath, I h rough r^lki¥, ro ro (o 
tli? Kl jc-k j- In v i!t mid J-nanIfir it n 11 i f^rcn. 

A tcUHli Tien lion nT the nx]ioi Liiidiil o<>n sia-tn in 
jijiplj’ing a Holutioii of wooil, button, linen, ole., 
in flrlljthurSe field of u-Q fl MtlLinu* [O Aliy fnlj] if 3 >j- 
inenikP of ruFSci* or hruHlion, 

J -I! KSJ311 v A'f J O.'fl (rFflltAIN A ["TO PKElt [tf 

fJd-rn-e IF me since Jir. J^nmel, rtf Frmice, jim. 
| hfl UjpO nf viicuwil »e- i oi , i , OHi» Jijr Mihl 
I tMiMent it ml th-Ji niii; j'i e-civnl ioti of m-ds null 
J-! i' ; ti n nf 41 13 kijifh. l-'ur liter experitnnnls hit to 

Ui'Cii Pttntli" En r 1 1 i ^ dirrrlEmi, nml it seems In- tie 
jiaeUy ™ ell JiscTrlniiioil Hint I lie proce-SR hus an 
ct-rummii-JLl v-ilue ; ;ntd flint uliiSo (lie nceCswirj 
te-ijels euri be ninth' of bn^o .sF^.r nt it ittodornle 
cost, the ]msfosR of 0 \])riiiHli'iii of the fiir ilIho 
ir* 3 (.s 1 1 iil filth:; mnl mice i iteJi tC-i] ill lids ttnvlhc 
scents: r-.ni reiiiiiiu flu 111111-1111110 1 Lumber nf yenrfi 
ttirliiiiil flirt | mm- 11 troii 1 11 ■», ttiili n certain tv thiti 
nil tint cloinoiilp, cFlomk-ni or vit:Ll r of llit pioin 
11 ill be piejieilt - [n-opeitoil, 

CHLOIlAli 

The tiibjtct of eSdmjil mill eontlnnen lo occupy 
[lie nttniitiiiii of jiSiyHioEu-giFtp ; nnd this pipbplnnm 
fl-omis ilcslEnuil to eeitder as imponnut ftorvioo in 
moilifline cl 1 loro farm dues in RiiTgcty, Con- 

flict i Mg ju-countfl hju-t Icon jntMisbed c»f lt -9 of- 
forts itpnn tfiQ Pj-Etcm ; Intt fiom r rtu-ent Ttjjmrt 
(0 I he Acnilsinv of Science t in Fruis, u-c mo nn- 
aiiretl [I mt tile?* results n no enured Clltircty by a 
rHiTrrurie-n ill [lie dcRro? of purity of tins nrlicta 
u •’-ci l j nud Jfytt where the pure Fivdrntc ig piii- 
jdoyed, no snbstn ireo known 3 n inetlitinc is muic 
regular and definilf! in its effeetp. 

One lent of excellence errtiii^ls In (he odd il ion 

nf ji ronecintrfitrd Kjtuitn-n of jmCiuli ; if the cliSo- 

r r] I* pure ii>e solution wilt become of a pule 
feint vedbnr color, lvich tlio discngiigcmorLt of mi 
Affreenlile odet of elder ofonn. If. however, it, 

bruiv ti color is produced, with cldm-o-jicelie rn- 
pom, or nny o(hetp H mixed with those of eldnm- 
fotiti, the Rumple is to be rojccied. 

It is paid that (Im dose s-hmild not exceed flm 
grdinnics (nlwit HCratity- Hdven s TJ| in^) fur ntl 
jLctcittf and one or two iiftfis of this emnimt for 
nit irifrirLt. It may Ira ndirtiuistered either by 
tlm month, Or b_y cslernnl jippli'-niicMi to ilia 
jikin, vrhteli ivi.ll jnoditns (ho PA111O effect fl-s 
vvlrart tnhcri iillo the fUomnoli, Its ndininistrn.- 
Kon !?>' by potlernijo injcctivni is eonsEdcred dan- 
Rerons, Tho Arltriftl tension is iunrenBcil inidnr 
(ho inltmcnce of ettirrvhor produced bv c 1 1 1 - n 11 1 , tbo 
frci’iireitcy of tlm putbrntiotm bceoming Icsseitcd, 
fttkl diminished ftfrer mvatenin^. 

file nclioti of cIiIDimlI in r i 1 rider to tlmtnf dito- 
rofonn ; hut it iRktiB- loiiRer to pTOdiice tin effect, 
which, Imrwtver, Ed IrtOfO pTofawRed. J I'he /encr- 
id ICRUlt is to jinxliLce si limiter, rarely fltCDIilt- 
pnnjcd by hyp^iiwaficflin ; jrAil, In a [;rco.t mjijtir- 
ity of CAnop n icnimkAhle for a rcry ilwbleil a»- 
n-ntliCSin, ivFdrli ivEth the dosep abure ineiiliotiOil, 
ncconJiiiR To rrO, is fluflicitl'Liy complete toalluir 
of llte cvIrAL-timi of teeth, or other 0 |ieTiLeionf, 

Ah a (liernpenltOj the liydmte nf diluent is (mid 
to upemtn ns n iWHltitive iii viotmtl nr tm kx of I be 

it, rcE (Im [mins of uente or uephtitic colic, of 
th-eny&d ieeifi, r|n r ; in a word, it is to be Icm ik- 
ed upon -rb tlm fiir t of the amvsihfilics ndmintp. 
toted in tern nfly. It Firm, been trtd ivith Rrnat 
cueechJi in of tiKeriPO chorea. Find other 

sierroLis flfTretioitR, ivhctc tlic, rApid inotioHa uf 
tile pniieui tended to jirodnce F-erioiLH nllitris. 

It Iiap- I meii rcnmrked tlmt ebbjrAl if* one of dse 
inAriv HiilnPtfineefl the dipcor-crv of yvIml’Ii we O^ve 
to the theoretical chemist, like chloroform, Imv- 


your wife on the street, sell your kids. I'm not really kidding! 

Bui so what? If you're making your own, how can 
anyone know what you do when you're alone 1 ? 

Even so, Set's say the Feds wanted to harass you. 
They have to prosecute, in these days of overcrowded jails 
and backed- up court dockets. Then they have to prove to a 
jury that your still was for making alcohol, instead of for 
purifying water as is done in hundreds of thousands of 
homes, with stills bought mainly from Sears. 

Or maybe you adrniE you made the still but it's a iab 
still for ever so many uses, even for purifying water. Unless 
they catch you in the act of distilling alcohol, how could they 
prove it to a jury? 

Many people have asked me if it is advisable to carry 
a concealed weapon. I ask them if they have ever been 
searched by the police. The answer has always been no. 

So i ask what makes a person think he will be 
searched alter he begins to carry a concealed weapon? 

The same goes for distilling. Even so, I am not 
encouraging you to break the stupid law. You shouldn't 


SEARS' KENMORE WATER 
PURIFYER (STILL) 

7 . CCWCEUME D ABOUT TF IB WAIT R YOU AND 
YOUR FAMILY PRIWK? The Kertmofe* cwnierrop 
wc-ref purifier puit pOoi oofjr 2 step* owe/ Iron 
high-quality drinking wolee Ju^l fill wirh tap warer 
□rid plug iMO ony F 20 -v/ilr qusIsI. Why pay un 
average of y 9 -+ Qixl hove !q parry hofnp □ gallon 
bodied water when you con diibll i-op water 
ypurseli al hc-ma ia-r abcuf per g-olion*? [ h*S 
unir prodiK.es i qallon overniqhr and up lo 3 
gailaes per doy, Plgj, Fr’s parla’ale. Take it wiih you 
comping, on vacation — anywhere you can pLg il 
in, lodudai stainless sleel co^l and bailing pot, 
1 -gailan sip-rage bollfs, 2 -Ft. co--d cmd a poaVogC 
af carbon fillers. Order aiilro balllo and rppkitEf- 
mtint Fillers cl left. Sno list of Substances reduced 
ai lafi. + 4 S^j-w, Limited 1 ’-y-r. warranty/' 

F 42 F 3450 t“WL 9,94 lbs. $ 99,50 

* Based on Noiionol owe cm cost af 0-0-30^ c n^r kilo- 
v.'ni r. r * Wnrrankd by Seav i. Wild lor bee copy, see 

p. •t^e, *W(jler piiriNrir -|7| CohlLirtiiritiril S tit 

lijicd in ibe product ilola slieer. Coll 1 ■BOO- i tTa-93'1-5 Tar 
O |.-oe C-opy. t-Allow I A d»y-i lor delrvufy . 



TO ORDER CALL TOLL-FREE 

1 - 800 - 360-3000 



□ut*lfliicc 3 oflKliVSiy r-cdii^od by |T> 
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Sodium 

Daiimn 
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Flu Hi 
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FC£t 
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Mwcury 

SirttF 
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C Manns 
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firflnni.in 

TtllUd±y 

Chromiurn 

Chteiidfri 

Sin 

Zinc 

CDOMr 
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even drink. But when this system unravels a bit more, you 
will have a trade which will insure your survival. The 
techniques 111 show you in this and following articles will 
enable you to make beer, wine, whiskey, etc. IFs easy. 

The equipment won't be expensive, either. It can 
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big tiTni dm mFijwt <i f Crilu L Jii inv^fl,rij;iLti4j« Lit 
; (i ►: I ilImi i M.1 1 iry ludumt fliiy l]iCM»]n?ik1ic viiiuffl 
Emirip in ^irl^i' fur hchslc! cons]ik‘rjil4(3 

Eitne after their distuvfiy. 

EtfLAItGRIJ GOOSE I.IVEH& 

Enlarge rl grKkFifr liviirh, F(k Hindi uhi>i! in llm 
JHWfl ration hV [hflltfs mm3 oilier nirtinn ry deli 
(irg UfHiflllj obt aim'll, U ii ii^Dcrlml, by 
<i-iiliir[T feet nf liiiug grii?r>! upon fi bonH, 
und keeping [hum in ft nlmV pare, Hertr a Fmt 
Ore, and atiiliSng diem ivfrh tIUi fmnl. A l-'f-R 
cimel mptliud of nrrumpllkHlkiiig the- filhm olijci'i 
it bu tourist i>1 fitf'lipg ^itrliq mu) Inilijiik 

rorn in ci[ikfiL f 1 1 in n ti L ie:s rvtiry tiny. In on.: Lu- 
tt*ifiM! it in utitrcd (h At l3se Iicm 1 rf ft gflu^rt ff.l 
in iFiini n k fin n dr for Fomc litma weighed p-f iniK'li 
m tlmty omicm. 

rfJTSoN^vS stoves. 

f ] T-f T 1 v nfi]irfjctrli i-f eclA neulFitr will* out n ic- 
.1. Tievved weifiiltig lAjiik tljq J'leueli mnitnri- 
rti i* fif i Fie dungcr ul' liwiliiiR etwvra tciI I ml, ei 
|n.Tiallv c 1 1 1 is made uf fist iniii. Jt (ms l?ccrk 
li'itEi'L lIijiX ctisl iron, under Sikh (urqumHtiiHcqs, 

i.q permeable m llio gases uf fuJiilmstiiJU, partm- 
hIjliIv 1 in fiirtnjiiie n-syd, Eind (lint like iim | ilrst 
loHta priii'G die e Viatel me of r 1 1 i h FiigEiFi- jn i-j/nn - 
mm gsiii iki dm kmtuXIinti; v k.i ti il y nf dn; srtne j 
nkidp wlieie like vi: n ti J n[ i i il] ip tiiMillicimE, through* 
*jnt the nLnavt|>)iei Q ef Hit; Ti>oiu, 

SlkCCl’iriat ban la;im found lcdfi rklijee li<i>ii-nl ilc , 
e-\ro]il wliirn rod-lull' ill wide 1 1 eflSf, an if oil Ji.9 
tlint of very FioLeiiHl ikon, tlktue n | -j *o:b i- -il tr^. l.ei 
n ileeoikk|>np-it5osk tif the ravFwjikEc ncid thrown buo 
Mm utMkQsplti'C by res]Jkrntiou n ami si liaiMroriii- 
jtliim into eiirbouic O.eyil, if i* fiiJj'|M'sed al?fj 
tlint tile oxygen of ilin iL[rrLD?ulierei fUftiEfincs, [(? 
ii ccTinin esEenlp nidi tW cmWn of [lie irmi, so 
jifl to jncinKiRe iFm jiart'eiHiiKC of cm l»nlkic OMi'fl. 
'J im evil dToitt Of lire, ffreseiiec of this and 
Ollier? scnrcelf olkjReEiiniaFde trliidi [Hin^ 
readily (.Firouj^li IIlO heated inm, R slkOii'll ill 
uniouR lvjiys, jLj'iiit from I hnt of aetiial nH]diy\in 

er PulTiJCFitle'il, ecvcrul CnfiCJ oT ftp i ere fnvKm, 

esncoiJiClp ill had I y - 1 nuliluled r[iouks r having been 
traced dirpclly ilk iFiss emifi;. 

The [nimiiry remedy n gainst I ! i i M CvIl lendt 
is irk Imre dm fetuva lined miernully vrilh Ini pit 
or some mihstanco <ii (tear iltan eoqt ii on, and to 
hare the nyficr jiai t ritnde of sheet -ircm f iw> Mint 
I be gfises mny net. pasn tliruugli tliq cylinder of 
the fIdvc, Imt be forrietl oH' OrrecUy jute [he 

chimney. Jf, however, a caul-iron eyltmldr is 
llPCe^sarj', tlipn tl si i mild hu tmnldeLely encir- 
cled by f licet- inm, hviili mi m r-clfca m Fjrr hctivccik, 
and EuniC rtrrfliigeiiicnt by which ibn air in that 
njuieu may ba j[iaFHcd Likin i]it dec, tmd not CSfai'C 
into the room, 

SUJRTATUTJt fOH S-UJl/t3. 

A substitute for sumac in EanFkkug Fias l erenrly 
been diecovcreii ia mi American p3nttl, femiivn nh 
Spirmt /pp.'irnffpjn , or meadow -sweet, mid wlsidi 
lias hcpn fbuud to hu fhj rich in tan id 0^' >-n yija- 
Kfisp n very (rkeat eennOtnicnl voLktc, r l lie ]dnnt 
is pxlicrnelv rtblindaiH in Hinny ['arta of die 
H-mtistr/, growing in daikiji meadowy where _ it 
ean be griHioae(3 ilk larges i^unkUilieR in n wild 
slale, and it could he eapily ckdliviitC'nl so as lo 
[kTuduce a Mi]i|dy fur thin ]ntj|' 0 sci. 

IfAy.FEVKR. 

Few of our readers ntc ividinut Finne c\]’Pii- 
ence r either ill ihcmielm or through their friend*, 
of iilCi dlsi reusing alTcetloll fenown ns LH liny fever/* 
or J< pifc-coIiI, 1 ’ a kind of calni ih wSiicFi u;ifirar?p 
venr efier year, in (Fie fikine jiciFrkn at elwiikt the- 
same lietio'd of the snuiOltr Rfafloik. An eminent 
micriKcuj ijme , t raikldcil w i t Fi lliia om o jdbi i n t f Fms re- 
teuilv ainuMirued his belief that it i* ran nod S^y 


consist of a food dryer like mine, a Corona grain mill and a 
pressure cooker (unless you have a Ken more water purifier 
from Sears). You will also need ten feet of 3/S inch copper 
tubing, bought at most hardware stores for 50 cents a foot. 
The rest is jus! odds and ends you may have or can get at 
little cost. 

I'm not going to write everything in this article 
because I don’t have room and it would be too much to 
absorb at this time, instead, i'll show you how to make the 
still and how to run off a quart of very high-proof alcohol. 

It would be best for you to get a Kenmore Water 
Purifier from Sears. Otherwise, get a pressure cooker of at 
least one gallon capacity. That's the_pot for the still. Mine is 
a teflon-coated Presto Chicken Fryer of a one gallon 
capacity. 1 don't know how much it cost new as I got it for a 
couple of dollars a a garage sale. You may have to get one 
new but make sure its coated as alcohol reacts with 

aluminum 

You need a pressure cooker. Otherwise the alcohol 
will go out into the air if you just use any old cook pot, no 



matter how close-fitting the lid. Also, it takes a little 
pressure to force the fumes through, especially if the coil 
isn't completely slanted and pressure is needed to push the 
liquid alcohol through. 

Next get 10 feet of copper tubing. Copper is better 
than plastic or rubber, ft causes no bad taste. Also, it gives 
up heat into the cool water better than plastic or rubber and 

will last a lifetime. 

Next get a two gallon plastic paint bucket or similar. 
Drill a 3/8 inch hole near the bottom of the bucket. 

Now for bending the coil. You do it an inch at a time 

and it is pretty tedious. It takes a few minutes to get the 
hang of it but then you’ll be moving right along. 

First, bend one end downward to connect with the 
pressure cooker vent. You'll not get the copper tubing over 
the vent so you will need about two inches of 3/8 inch latex 
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i fi e dei prnjuntnr, m ifo*? stwoii [inikmeO, c?f vi- 

hiicR, n, pccwlinr form, uf lnw urgftnfo 1 i fu well 
kiMiwii lu jnjerqscopfBCs. They pi ^ ijinn red to Ellin 
tv Erf* (lcvfll!H|><n! ill liie mu) rcresses cofl- 

nwlu'l nv M l» thu im‘!< L n 4il i lir^i ijh;1i m» 1 in (lie noFf! 
ilM. L lf, PLidre it? ai’dmnry Ecrrctfon > Ei^l not ccmtiiEn 
them, miU lltey were only Annul when it virduftt 
snectiiig, or blowing of tin? non* 1 , toul? jnJsi l-l-. Jf 
I li i h Iwi the fzir-r, it ia ^uite jFrchaldo thnt I fie true 
curt for If it OisCfl-^t Eg (O I.Jt round in tfn; Kftnfiing 
tip of live vjifdr of cnrlHjlic acid ; I ibis suhsEJiiife 
tiftiinjt ilie |nro|Jtru r of ilcsiroviDi^ tlie virnliiy of 
ii]icrcMttEt[hk‘ growth*, nml jnui titling iiietr IftNftl- 
plkftliun. 

epjtCTHOSC^rio examination up nitt:, 
ri r va leuiit. 

^inrfl the rtiFcmrry c*f tlm f | K id ru*L-ny c Ltp 
■ftoftern fiftve Ihteii in, the nnolyFii of light 

of mnrijF kiurl*, wlitlfitr difttnilt Or ncfti' f nlnl, na 
Oiir renders mny know, fdiiig of tliCTonst import- 
uSut dsHCOi tries Ltt Tfpnl lo tlifi constitution of 
tins heavenly hocliw Jiftva Vitri Hindi; ljy this 
tntiuiH. I "role saor Y'ounp; hru rn:rntly nitd it 

in cx mniniiig (lit lk;Fil of lIhi (’(iitiniuti fire fly ; 
Ami retains tlint the h pcicl r n ri i ii ycrffcetly cuii- 
tinnonn, tt ilium t HfflCCS rii' lincp eiiLlieir Itriglil hit 
dtith, pm] extern*:!:* Fa iiitti ft litilc above J-'nuiti- 
hrjfrf Ff line C in (he Strict to Jilwiist P m llie 
blue, pcnduftll^ failing nut ft+ thy CxliCinitiCS. 
Pwfclfflr Voting rrniRTvk? tliftl it IS junl litis 
|mrtion of lha Hi’CClHim iliftt is ciunposcd of 
rsiys ? wlktch T tvEiLSci they Insy nflcct lliG Cigens 
r>f vision mWG powerfully limn miy ol liens, linit 
vorv' Sitl'r. Emnlfiig power, shyivihg tlint tlie tntiro 
energy of ihn Animal is til Err producing 

light, ftinl H Imt none 5? ^=‘fi~'H c-i.1 in litfti. Uiis, tie 
Rays r is vert different from nitilioitiE rniKlcn ofil- 
JEnusiimfLOti, Riieli ns tht flftEMC of burning flfip, 
Tfhieft is so fOnflltllUtd tlint not more rEmu one 
or |* ; o fs 5 r cnil. of t ho rsnlijuil enei jry coiisiF-ts 
of vki-Ma rftjfl, (ho rTniftiniier Ikiiii^ w.-Eijs(t i l in 
j:rc4ucift(r rnys Hint do ftflt ^irn otH Jiftlit. 

ia ANLMAIj 1.IPK Af.WAV'R HE L' K H U F N T UN 
PLANTS f 

It liaiH hten ftfl^trled hy rndisy nnEm'nliptp ibnt 
jiljinls ncfessnrjly form t !■ C Isesis of miiinnl UUse 
since Slicdes lluitdn Iiot lice rill ve^einblc infttler 
dtconi' lliose tliiil dt. Mr. fj-wyll Jellicj'S, liow- 
tver, culls etleislion ro (Eie fnct jEmt (stunt life up- 
jitars lo lie lolully nbstnt in Hie <ietnn r witli Hie 
(MiCejiliou of n conL|mr(itive]ir nunon" fringe (riji 
tbt liuorul Find lAlikiiincizl ri- topics} ft-bkli Ejyriicivg 
tilt ryasls tiF iln; Ofnlil, and Hie StrgriFKtj fcjih, 
fields of living, llnnlinjr seji-iu'nl. found in midr 
ucCftn. I >ht i 1 1 p; the recent explondimift nil llie 

Flcftincr ufrcfuly ndierfinl to, )ic comI'I 

not (ieUici the sli^hlcst irfti't nf ic^Hubtc nmllcr 
nt li pr^nlfir fEej^tli thun fifteen fnlln>JilP, Aninml 
orpivuismi tif ftti binds, living Find dtud, WtC 
funlftl et'CTy tvliftia flnili Hie sisifuct lo llin hot- 
lom, nml were invariably iltose tlint stifisisli"! oil 
Jlcsli, I ll et e Isfinjt none tlint dc]iGiir| pjion jitniits. 
lint ns nil Auiiliftls me s n L*.L to exhale curLoliic 
neiil fss, and flive out tlie samt by iliplr decom- 
jins-Ltiiin, lie iuQuirrs wlienco jElh ocennio fliiinifttfl 
pel ibnf- sLijii'ly of carbon wliieli tliyso living 
piuinsu | limits dei ire directly from them; ami 
ftsbs whcllier any chsR of mm inn iiiuni nlft r ftn 
n^sarni Erne tlie enrtjon COIIIftilltHl in Hie Fea, just 
us |>tmiLH rlu Dial conlftiusil in Hie sir. ^Yillioul 
JiiiiL*clf atlein]iliug to foEvo tllft iftOb)cin f he [ire- 
Feritn it for ibe consideration of his hrotlier intT- 
lonlisr.s, remarking, liiMvcrer t lluit the thorny re- 
ferred tu mbove, of the Ltf].ie»denco of FinitiLsls 
njmn vtgcl Abies, does not seem to pj-ijdy lo lliuse 
inlmbitiiig thn metiu oeeun. 
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tubing, bougie at any pharmacy for about 60 cents a foot. 

When you have the downward bend done, without 
crimping it,, go over about 14 inches and start on the coil 
itself. 

Keep bending so you have circles about six inches 
across, it shouldn’t crimp if you bend it gently an inch at a 
time. But if it does start to crimp, just use a pair of pliers on 
each side of the crimp to pressure it back. 

When you have five or six circles, shove the end 
through the hole in the bucket. Next use some GOOP to 
seal it inside and out. GOOP can be bought at any good 
hardware store. It is a plastic sealant, quite thick and takes 
a couple of hours to set and about 24 hours to really 
harden. 



It has a tendency to sag and that's good. For the 
inside of the bucket, squeeze a large dollop on a pencil and 
stick it down to the tubing in the hole. Work it around and 
under arid it wilt sag evenly and flow around the tube and 
rest on file bottom of the bucket 

Then take 'the tube of GOOP and squeeze some 
around the outside tubing. After a few minutes if will sag 
and, with the pencil, pull up the sag and place it back 
around the tube and it will begin to harden. A day later it 
will be hard and your condenser will be water-tight forever. 

If the end of the tube protrudes only a couple of 
inches from the condenser and that's not enough to reach 
over the stove to flow into the container, you can attach a 
few inches of latex tubing to it so it will be long enough. 

Now you want to find the proper temperature for 

distilling, Put a gallon of water in the pof and set it to 
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JWLOS'JTJiVjDI'AJM 

|5t^r i? itijTV offered for fsiLci in Lmiilcm end 
E"mis nt froth live, ru efiite il pound, pm- 

pjircd in Muiilcviik'Uj from the liEiliu; futile of 
1 1 1 ill eoillitrj, l.'V I tie jirncc.FF n-f Mr. Uni ges, Thin 

nniMMls in MNLkin^ tin* lmuH, in ptc-ccu nif (V-l.hu 

ftYC'LO 1JI1C1 1 1 1.l II ij ■ <":1 I'll mi iris, ill jL of SVlL- 

(i*r per cm it.) nrtdi ti vdi nolil-ui ie mid, p Ivuji'i 
inc 3 nnd hv|juftiil]ilrile o f fihSh. (lo |’i L r 
Aflciir ei limit [Ite pilots urc rraisoved mid (lusted 
flYCL' with line!}' ptHYilcrnd IjisiilpEiEta tif Fiuln, 
Jirtd (fir-si (wc-kticJ in homes ns full ns pvF&iLhlc mut 
settled up Rif-tifjhr. In lids wnj- Che rtiL'nl "i'. il( 
keejj fur nirv 1 on p I la oT lime ; nml Si is reitdei (id 
jit fin- use bv mui pi v sunkiHg for It feiv minutes in 
njtler fu ^ lair f i n liftle viiaegur inis IumMi luldcd, 
follo'vci] tuf n modem tir explicit I 0 to I lie uir, It. 
in etui mod ll)jit (ho rnciit thus prL-piirGd is 
to Unit uf n ivh'ci n 1 1 j- )\ ill!:;l miimnl. 

I & IT AT l A-0 DA It Ei WOOti 9. 

'J'lie npfHcnrnTiro of ti nl n lit hist hn Riirn lr> 
nliitO vvijmhEn t>V pnLialiilK ur Fj'OUglMg rtldtl rritll 
ji concern m ted wairm solution of jiermnugcmnro 
(if pnlrwri. The effect Es dilferont on dillenent 
kitnip of tinritxjr, some inpcuminK itAined Twy 
nvjiidlv, nlhctJi l'erpm lUr more Eiinn fur lids ns- 
^nit. Tlia rermnngnnfUe is dwnmpoHed Ex- 
ilic woody nine ; liryvrn pnroxrd of iiitfugancfie 
as prerapilnled, which is Jiftoriv/ird removed Iiy 
wn^hiiifj wi th water, TJicW' 1, when dry, moy 
Em vnmislifd, nud will he found to I'esciulilfl very 
closely ill 6 nnjuLally dark vi 00 ' 1 9 , 

CAitDOLIO AOIi> AKI> t: I EOInHi? A. 

A Prris journal con Inin a n letter from ji for- 
rtR|tDndpnt Lrt Nimrnguji, detailing the effect id 
I fiu use of Olri>oli<5 Acid hf n preventive vf diMAso 
during tfio chnigm epidemic in tliet com i try. 
The -Hope i i rueful out of am SKteaisire plitntdtiolt^ 
em|)lnying Fitverji! Ian ml red person a, tr>yI L itie pre- 
emalion to wider tilt Conidcu? mid in [prior of the 
EiuiliJitigs etcry day willa n fuEo trull of the no ill, 
ii ml hud tlio pEcfiFiiTe of finding, us tl)0 rcsuE( f 
ihet not iv Finn; I n member of lit? eFtsMLshnlPilt 
died of the disease, Fildiuippli many fmol eases 
wcic constantly ocenrriaig in tho in.'iglLljurhond. 
Ana additioiiiil ndrivuLngo viti? tint tli?n|ipc!irftiieo 
uf LhteranittHmt fever, ns well as of JlCPF, kifRF, 
rtjjtl Other vermirt. It vfiis iiEfo used willt piltiiC 
niprcsH in driving flWSj 1 nntH t nliich mi* fo 
trouhkscnriri hh neighhors in tlXipLenl COLLtltrii^i. 

ALUMINUM PBOHZE. 

Workers in nictnl do tiot sperti Co Irtcama 
uenrv in their pantses taf llm virtues of n J inn i 
rmtn bronze, especially vvEnjn ootiijiciFcd of Ivn 
per cent, of nlniniiLuin and ninety percent, of 
CO] iper r 1 1 ? color r esem 1 lies ri^liC eeri - e ili at gel 1 1 , 
end it i? ea]mlj1c of rcrciving n polish far Fnjieii- 
lh j in 1’emity to that <if any gililinp. Tin? ten 
per rent. lltUW may Itc f'M ucnl like ison or alcel, 
oil her ci 'Id or iaff, ami hri-oiiiL-H very Coin part 
under flue action of tli* luitniner. it cun he 
nallrul i ii ii i sli^ela, or dnvwn inlo vvlra or UilniF 
of auv illjLiiiutcr. Jin ajjediic j;re'. ily i.t ahuul 
cliiii, of in.ua, 1L i^ erred iijnm lay sitmcksiiEieric 
inlliiciirtiv le?« tlinn any metal or nlloy, ea«'r']it 
gold, platinum, and plumumiii, H is tong her 
e him iLini, very hlili' and cLustin l mid, ill flluut, 
fujsnessctt fi vast cidcgitry of Jitiiifniics o( ific 
tiighn.st 1 0.1 nc. 

It is nciav imih'Ii nscid for wafcli Ihri 1 . enionls, os 
well an for articles fol ihe tuhla— ancli as siaiofi-% 
fuiks, v li [is, elc. 

vttfRTAUl-R! ulthllN OF Sf'AIt IJ7T- FF VR 1 1, 

A recent writer esipicssas lliC ofuuiun liuLtscer- 
lot-A.ver is tin* product of n fmaj;us of the jpumii 
7'iUc(l<t : and ho elan statg-i Unit lliia disease is 


boiling. Then tom down the heat to a rolling boil and mark 
the setting on the stove or hot plate so you can just set it in 
place from then on. 

Alcohol boils at 173 degrees F and water boils at 
212. The roiling boii is slightly lower but much hotter than 
needed to vaporize alcohol. But that's alright So some 
water will come over. But the alcohol will flow with the 
higher temperature. When the alcohol Is out the flow will 
stop and be replaced by a trickle which will be water and 
the distilling will be finished. 

To test the system, and so you can do something 
right away, buy a gallon of cheap wine with an alcohol 
content of 10-13%. When l was a bum I would pour a 
gallon of S3. 00 Burgundy into my still and put a quart jar 
under the spout. When the flow of alcohol turned to a trickle 
of water, sure enough, ! would have a quart of about 90 
proof alcohol. It added up to at least $1 1 .00 worth of hard 
liquor for only $3.00. 

! would cut that with juice or whatever and have 
enough to party with my friends or have several glorious 
drunks. You can’t get that crocked on 13% volume wine. 

If you have made your own still, you need to cool the 
condenser so the alcohol will liquefy. If you are using a hot 
plate to heat the pot, you can situate the still by the sink. 
With another hole drilled near the bottom of the bucket and 
another tube coming from the cold faucet, the warm water 
would be constantly replaced by cold as the water left the 



bucket by another tube into the sink. 

But that is an awful waste of water and would show 
up on your utility bill. You could use ice cubes, which is 
quite a job. My way was to freeze cans of water. I would 
put several average cans of ice in the bucket and fill it with 
water. As they melted I would just transfer a can of water 
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cftueutiHv cluuwKirinsil by the e’xLsUHftG'ri'f mi im- 
mense n 1 1 mthCL' iif nikL'Dcum in the IjIwJ, wlikll 
iirc ut first pi* pjisftl.l ni) l,lie fmcs-t |>iM ] ic>Lti E , iiml 
orfur itt gnyiliir nurnLujrjf iJmiL tint glUmles 

themselves, 'JHiqj ne^iii Io ncemmilatB about 
[In -.1; gloLul-C^, nmi tr - ! pEiiiGtrnie inm (tic^ir buU- 
ttmujin, |hLri<| LiH.-EMfj; n compete (ti-surgailVftt.'wiiU 

KFiKm^u mixtitifb. 

An djihorntc cm mm af«K]joilmcMl's Ms nj'-cui- 
l v bmi macJii Lit GcntlOljy, willi n vksiY ftf i.li-ttl'tjl' 
ininj; tlir ?oitL|>ikru[ira iimulLUt itf red lie lion tjf 
1 ijiti jH^rn t m v t'uUSlSil lij djfsotvin^ tlillcrei'! sulfs 

in iv irl er r 1 L'lici rcmil t Ln I ile result w ns- fo 1 

in < li L " nre of sul^liu * l vJiniil« of (MjInsifiiiDi, ftsulLi 
lion of which in ivtiEur reduced llifl I5in|i8™tntfl 
In fi IV*™ min Lite* from fifty dpgiiyhs iiLhjvc (i> lem 
Jcjr ihm.'s below m, ur a ■dejffifisslon of sistj' de- 
gree?. 

TIIE CHEMICAL riRB-BXTlMUUISHfin. 

Ui'i'tiiit Lin | ■ro'L'niiiditK- nf >( Col'in h «T Ji]i[uuat iip 
k, iHjtv tL utnlcr this Iinnio barn rendered U Ait im 
j tore ii.kkt lULjtilifiry in. ilia |rreveulion (if fires, mid 
•niici m-U win lire nffiemg k(-[K in id] |mliliu bv'M- 
Lki^, ii.K a ill I a r pri vriEc uFtiibUsbrneuL'i, which are 

nut nhitiliLtdv fire- proof. 

It ('(msblT simply of ft ey I i 1 1 il-C-e , of I’Wul (Lie 
si no of ft cvWftcm water -CHKhlpr, which* tvIi en 
Idled, can ho turn fill ntnjftl bv MClum of ft strap 
juicing over (Lift flh(inLdnnr. The Liquid, nnpSnj- 
[■<! is jl sn-lnl ion of Ijh'iuljoiiiLtR of fh:m .1 n- p and Ear- 
tLLiic: jll'LiI in crystals i.d (dnfed in ft pel Toiffttecl 
I ieImj! terened inlo rtnj loji of lluj cylinder mid 
dipping down lino (Liu liquid. The contact of 
till! Atiil mid ftlknlif of course, gtnicralca carliunic 
Jtcid uns, which riisr^ to the Irqi, and jh rcftilj for 
nsti, ei ml can I io clniwtl ol!' tlufvti^li n pipe when- 
ever required. A moderate current of thie gas 
turned upon n burning fiuifacc will extinguish it 
id most immediately, no mattor bow intw^e the 
iliLStift iciny be, or IrOW infifttftpneble the JULlretaft™ 
in (.'otnbusf itut, Ea one iriFlnncc t laoal! of dty 
lijjlit wood, composed of iMtftel-s, dpUt-woCHlT arid 
> fm ( in gs FEitumied with petroleum t cijuid io quan- 
tity to Severe! eot'd?, wen H-nt on Jim and allowed 
to blitii for pome 111110. Two of lliO c.s tijiRuipIk- 
ars were tlicn br 00 pi it to bein' upon it, add tlie 
[I n 1 nca hvfii q pubdned iiisUnidy. 

r i'lic pus- doeft HK.it detei'inrato by biiitip hr]il, 
hot rOlliftill! ready for usu ril indcIlriiJe period of 
lime. 

H may be staled, lel ibis connection, limt not 
many tiumlha hjjo a fire l»oko out irt the Hue 
bn i I ding of the UoslEMi Society of ^AtlUtd Hir- 
torv - but (be services c,if an OUtingaiiher were 
culled into play, and tbc flames wore msln,iil]jr 
subdued under cirrunistancea that rendered it 
probable that without rbifl opplicntion [lie entire 
bniJdinjr Uiigllt hnve Isccn dost reft til . 
rnisrAUATJCn vv oil vmw. 

Among 3 lie? rtnmy iiinafircuscnts ill ilni prnc- 
lintl mts licit Imi i! Emeu mnimnictnl within filler 
yeins few lire perhaps more strilLiijg tliitii the new 
prcH.'csF of ] norm ring nil paim*. by wliicb (.lie old- 
lii si 1 lotted ttiiit'b inCry 3 s entiidy iltsjuuiispd with, 
mnl ft heller result obtained in il inUeft sifter I «i' 
lime, w ith clie]«isl possible t^petme. Thin proc- 
ess, first discovered in France, i^ I10W carried 
or> iliCre, a S is fU ns in Gui'mimy, ort n. (urge 
scale, in both jmlilie mnl private establishments ; 
but we have dot licril'd tv h ether it hits _n.'t Lkcii 
introduced tn the I'nitad Suites. 'i'lnt new 
method consists situpry in mining eny t>f thnur^ 
dinary mitleriala for juiinLilig, such Els lomphlack, 
white teuil, red -lend, nr osid of kluc, witli w.?l- 
ter, Sous to fm'tci jl chi oh pnste, Tills, iv foie k i ill 
di Luted, Is tmiiiscd thltrugili Jim: spr.".ch ao us £0 re- 
move nil foreign or luird pm I ii-les. It !-: e I m- n 


back io the freezing compartment of my fridge and replace it 
with another ice can 

If you have a setup by a stream, you would have a 
faucet at the bottom of the condenser. With the faucet open 
you would replace the warm water wit hi buckets of coid from 
the stream. 

Now to the making of basic moonshine. For this you 
will reed at least one cat-litter container. These are the 
perfect size for a batch of mash. They are sold in every 
supermarket for about $5.00, if you have cats, you may 
already have some or may gel them from friends. Barring 
that, it is worth the price for the container. 

These containers hold about 2 1/2 gallons. A batch 
of mash is 1 gallon and 3 quails, so there is pienty of room. 
You can also watch what's happening. 

First you drill a quarter-inch hole in the cap and push 
a half-inch of two feet of quarter-inch plastic tubing through 
and GOOP it on both sides. This is an ingenious way of 
knowing when the yeast has stopped working and the 
alcohol content is as high as it is going to go. You put the 
end of the tube into a jar of water and the carbon dioxide 
from the working yeast comes up through the water in the 

jar. When the bubbles stop corning, or slow to a burp every 
two minuets, it is ready. This also keeps your working mash 
odor-free. 

Next, you finely grind two pounds of corn, sprouted 
to about a half inch, in your Corona grain mill. Then 

get a cook pot holding over two gallons. They are relatively 
cheap at Wal-Mart and can be gotten for a couple of dollars 
from most second-hand stores. Avoid aluminum. Use 
stainless steel or enamel 

Pour in two gallons of hot tap water and then bring it 
lo a brisk boil. Then dribble in the ground corn meal, 
stirring all the while so it doesn’t lump. 

Cooking the mash serves two purposes. First, it 
breaks down the starch granules so the yeast can more 
effectively work on them. Second, it kills any bacteria which 
might otherwise spoil the mash. 

After thirty or forty minutes, take the pot off the heat 
and put it in a dishpan of cold water to cool it down. It 
shouldn’t have any lumps in it since that would cause 
uneven fermentation If you have stirred it properly, there 
should not be any lumps. In case there are, break them up 
with any hand mixer. 

Now for the yeast-sugar mix. Weigh out 1/2 
pound of sugar and put it in a measuring pitcher Then add 
hot water until it reaches the quart mark The sugar should 
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jilacii! ]n n vuL^r tub, and n r[?iim[ity of dicing 
ui I | ifi i il-iI i riCHi fej„ JiifeiL ^lirii'il *'0tH|i|tiuiLlv lor is 
csMisblernlild lim< L , timing wlm-h thu [Mbits fbrin 
fill si^JiiiI lsihFv c ti l-iii icn] m i km v.il(i tin) uii L situ I 
lermi i lie ivmci„ A |i(iFtv iisjimr riujss tftiikftH fin 

:t | ■] a-n i niic?' , m Fsndi C;i 1 1 ^ i n r I ■ ^ IuiIiimil I k n> 

llll)V(!ll ; ftiftl (lljrt IS ftfEulfti hIt! hlNtl r;i.E Miih'Il lik(! 
fit)!<1i IjtHEftr in (Fie tiprniU iuil fur removing 1 3i^; 
Kttknmilk, imlil tins wsitnn: is CTiiiLircitcil, lending 
a j>VC|fflrcil jhnillt, which June liu ililided nilFL dil 
cm' [airpmilinu ns dt^Emd, mid is eIiisel rtimlj for 
user. 

J^V (tiir; fi I'ytess ft Finglir wurknntn Finn. hi)r*ry 
knniifil ty j i it-| i ;lj :> !2.'k) pncuntn nf ||n; FklvhI uj|- 

] ini lit ia 1™ y Immuh v. 1 1 3i siictjik jl [iib, mu yr (lime 
sieves, niul ft 'VHjrji.k-n s|'nlidn. 

JUunpblnuk requires a digit iJy different mniiip- 
ijlnJioh frerm that used fur the hi1?h;i- nuliitiUires 
iinniliflHCil, as ! [ trmfsl flint be nioislojiejd with it 
strntll ([ifnntily rtf ft-ulcr rimcAimiijr nlicxtt iCm jicr 
eenit. or nknhyl or vi li is [hen to Fi? 
etirocs] irrilit Lint mixture Fnts l|i(> njgieurnlKG of 
fipiSi snull^ in rtliirli cutulilicm it 3s lit her mi.W 
vviili TMKGr, [HLHSi'.il through ft f.ievft, and In-Mcil. 

ns all duty Jitated. 

1 M PROVEMENT OF (ISfPSUM CASTS. 

rei-swis who Imre chthsLui Eft rakef iit 

g|[i3inn, I" i' |si n"|jfjsa!s of ns'ieiiTe ftr rirj, hull- 
|ilc'nnr-d to learn of n mclFmtl by which the jijj- 
pearnueft Ltf ivory mid nt‘ Eioeiq mny Eat EiispnrEed 
U) l belli. Fs'r LbA ]Hir]itrtC (lie Cnftts lire (ii he 
e?i|'HiK f :<i in a pE«v© fur furty-siglit Eirtui'P , at n 
[ftinpeiJitsLrfl I>r frnni aliiji.it !£fiO to Jl.lti tlcgi ii: 
I'ahr.j mnl lEu-zt allov. l;i.I Eo sEjuuL In ‘ I ■. i ■ nir li ■ r 
1 1 1 1 co of fiftir Imiii'F, and isWftllv imtn-errftd i>i lv, a 
IV Fills vftmNi, ulivg-utl, [itched fat, was, or sEeii- 
riii, utiCiE tbftir surlkre is eftiniiklely natwralsil. 
After tldfl they are tii- 1^: Eli]i|»ed for ,rt tifttiriftkit 
in vralfr bfiAted Ifi 1 fHl lo 1 degteCR ; mnl thin 
O[ftirntioii rc|MSAled ermy ri«arEer of ati Iiolii Tur 
nerrraJ lisatis ; After vvli ien Ihev ara lo be left 
Eft flic is -liter titifil die deL-ired dej'ier of ImiditeFis 
ih iHtJiined. 

UEVlibtJrAIEKT (3F SJLIOWOJ^M 

An EirmointCCfftrait Fini lately been made it> 
the AcjitEciny of Hcieiiccit in Purls uldcb. if reri- 
fmvt by fnrlher eKjmiimafiEFi, prmntKeiP to he (if 
msir-h im.ji'ortAiH'C in I be H’Aiitijv nf nilk-TTOrmR, 
M. ])uelftiE» r the mitlnir of (lie mnitiiiUiiieAtirjii, 
Stales that e^]KB(Lre In n emiside ruble degree of 
cold fur ft I i into is nliA-uluti'le ncec.snftry li.ir llse 
fonimtiun of l3se etn(.iryn in the e^, mid llmt fhi 
] i h'j: aK the egjt Eh tft|H in a warm rod In. it ft til 
fiiL ti> fttlftirt ifn proffer ilftTulnjiiiient. 

la one experiment durirf; lift' [-use immmrr i 
Cft i"t Ji in lot of eKf;' iriis. di titled lillu two J'ftrfn, 
emo jHirlitm bcinj; [dueed in mi sco-boiuiO nnd 
kft|il there frtr about forty dtiys^ the other lifting 
lefl i rt a roti m of (Fm ordinary icm|i«ftturc. Ull 
like alllli ul ^eptcmEarr each of tlic^t? two [Hirtiods 

MISS HRAIM FLlFj(Jivi(t<Tl IttlO |TF0 1 IVPld OlSO Of CAcIl 
mined ({iftduaHy to a lcm|Wratiire of til? degrees, 

'J'bc pm i iim tlmt 3 aid been [(apt in the ieft-ho 

has luleFy lialciied out, while the rspa of the 
tuber lot bud not oven formed an embryo,, tirni 
it w ah tFmngliL probable, from tin) exjKirieuee of 
pm clous yearn, tlml the cm Inyo vrrmld not form 

mil .1 Hiibjee(ed to ft ccrtftEn degree of Cftblr 

TJni ]-i)[tLiiiiiirig two ]un(i(jns liavn been ktpt [ft 
ihc niii i 1 1 iu v vi (lv lobe cxperimCUtCil M]jc>li in tlio 
jie^t Koiin'Jiir 

J t la iufeirtd fiom tlm above faelll t Fiat, while 
exposure to cold, oilher HftUlifftL or ittUliunl, h 
rci 1 1 j i red for the lifttching of the eillt- worm egg, 
if the kiifllh of time ba Lunuflldcnt, (pr (Fir degree 
of mk\ not great enough, ftn unliealtliy Worm 
will he produced, and (Fiat pospshlv CO some Riifli 
coutiiliull as Uiin may he nsciihed many of tlm 


cool it to a temperature safe for the yeast If it feels warm 
but not hot, dump a package of active dry yeast (not fast- 
rising or acting yeast) into the sugar and warm water. Stir it 
with' a fork until it dissolves. Then put a plate over the 
pitcher and let it alone for about an hour. It will be covered 
with froth. Stir it again and then look to the nnash. 

Pour the mash into the cat- litter container. For this 
you will need a funnel, lost it slop. The best funnel is one 
bought at any auto-supply department and is used for 
putting transmission fluid in your engine. Cut the funnel off 
nine inches from the top. This will allow 1 1/2 inches down 
Inside the container and 1 1/2 inches across to let the mash 
flow smoothly. 

It the mash is warm but no longer hot, pour in the 
yeast and sugar and give the container a few sloshes. But 
don't fry to get it totally mixed. If it should be mixed too 



much, it might rise up and clog the tube. This would cause 
pressure and blow the lid off and mash would be all over 

the place. 

If you don't use the cat-litter container, measure the 
one you use for at least 2 1/2 gallons. Never fill it with the 

mixture past the 2 gallon mark. 

[Mow, put the container in the warmest part of your 
home, but not over 05 or 90 degrees. The warmer it Is 
within the safe limits, the faster it will work. 

With the cap on firmly and the tube in the jar, the 
bubbles should appear in an hour or so. After a few days, 
they will slow down and finally stop, at least except lor a 

burp every couple of minuets 

Now you are ready to distill. It is too much trouble to 
separate the iiquid from the mash. The cooked mash isn't 
too inclined to stick. But it is a good idea to add water to 
completely fill the container when it is ready to distill and 
then to shake it well before pouring some into the still. Thus 
diluted the mash is pretty much in suspension so it won't 
stick or burn. Fill the pot only two-thirds full and keep the 
heat at Medium. 

When it heals up, the alcohol will come over in a 
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i j Isensea vrhicb hove in |n(u yenra BO flpiiai^lv Af- 
fected the raising of silkworms nmt the mniiLL- 
fncItLte df fill;. 

'I'd w(rnt e^Leiit Elites ammj condition!) np]. 3 v 
It? the lintdaitig (^ tint ege* Of i*ny other iiitwEfl 
lukunut licf’i'i iiaveslpgalcd- Lmt (lie subject is tnm 
of much intarest, and wa |nre*umo ilin-t *xjjcirl. 
trivial ^ will lit tried and (LlcEt n-sishs made known 
ill dkLC CCHUHt (if Limt. 

E(X 1 OIL, 

A favorite mnittilv id Fi ei 1 1 Russia for r ttir- 
fpsp; emu, briiEm-a, CLe., consinfF in ripply lug T^h rat 
ifl called egg pil, prepared lay hotting [Lie vgi’R 
1 1 mil f andt EliOtk Inking tilt yc,i] k ^ n.ncl crushing 
tiacni, pacing tilth! over A (ilO, and Hitjitifi them 
core fully until the whoJe ftuhfEnucc if nu lite point 
of InkihR Eire-. TrVhtn tlni lesFe] is removed, like 
oil whEeli haftflcpavuled Js -to tHsj-ourcd off. Jh 1 ear- 
ly two tea- gpuoaa finis of -oil nnq obtained from ■", 
BtErgli egg. 

I'LJHl E-'K.’A TIOM {.T H A T Jilt, 

The lit poehlornle of iron is said le l»a one of 
[lit EwfL ? nla^ I :i ri f 1’ ■! kntitni Tut piirifi ing Tviiter ; 
ir-L-nsS.ilin^ rtJmn tu its nr (i i m, A am-rc s-imple 

nti-tlii'l . Inivunvi', r uiisif E* i ■ l I'm ring ■">' limn ml 
nir-]iiLiii|i til r nig h n f io 1 e- 1 ike ( ti be, jleuI coi 1 1 1 i i si 
big E 1 1 L: i Jiii’H l oiisidentljin Ef»g(ti, nf lime. Tilt 
oMIitn of [Ini air f titling in cm i Caii'S whh I lie ui- 
giiiitt; substances in ilit filter tiN.vdi^s tlsem, mid 
ill v full 1 o ibd Imiiiim, niEli nuc niLmirEiL tinir-cir- 
ui-l its ili.it n i il v In 1 present, louring the wafer I" 1 : 
fyplfv |>iLre. Tlie lentil id time iivves-Rury to ac- 
complish this object ie I ml very great, a few min- 
Uli's even' hIilv being sufficient Eh purify ji IE rhe 
wnier needed by one family lor drinking nnd 
i'lioktltft. 

lmowjuit m' PdTAPRiUM roit nubDrtEN. 

C ci tain Fit lie Li ]i3ic sic inns very nlrnjijtPy rec 
omaiiend the life of Liruniidc of potfisaiiani Fifl a 
niclbrnJ (nf puMiitg HiiUlrfli (cn aleep, elaiiniisg 
lluit it is fur pn-feinMi; Hj (Lie resasedies nnliiniri- 
Iv cMiplin cd, raperinlly tlin'C wlikh coni e in opi- 
rini — a Filial uiice n boas nae fm thin jmqioHS enn 
sen reel v be too ntnaiigly rtlirelieniled. 3 1 i? kii pil 
in iliisejy, lor very vouik^ (inEldrtn, of IWtn two to 

luur foil i IIP, pC'i'crn( liilli'P 11 (Illy, I be ^enljilkifl 

iLiticm H'f eIiLp remedy is flaiiil to I if! itjipancnt tiro 
lirst, nr is l ninst f (he FecontS ni^lir, mu I to e<«k- 
1 1 n m<- it$ 1 . irifr hh (hp i i'mmI ietise i 3 giliniiiiFlrrAil. 
It in I'rmini lo Iw no trcmely Innif-iii-inl during the 
1 1/' i j i ■■ | of ipkithirijr, ns it n]i]ienni to prweat eon 
vpi.lsiijiLa |t y mcsina erf its enacst tieE i e aetkcni, ttisc 
iriRlaurt: is un-n tinned in wliicb n eLiitd, llsot lied 
tnien Hiibjeel for Ktr ere I iiiollI Li h- to cOn ru]*i 1 1 >!«. is n h 
entlrclv tiircil lifter is few Oar* by aim tnrnniido, 

IVOKlifiHW 1 M t’CHTEH AM E! I ! E is ClIOM-ltA. 

Atteisiirm Iifi^ rermiElr bi-i-ri chILclI iri I'sirik (u 
I be fiset I ! T is 1 1 n [i | mi n. L i 1 1 ifjti'iiipliskti of workers in 
co|i|Htr front -lEtnrku of cliolcris, duriii|t tlse vjii i 
nsis epblimiira eIim! Inur visited Hint eity. Ir 
r. ns i n mid ifnst, in ifiti I'hiFs nf o[icirtii'.e.n referred 
m, tlie |>L'Lh|i(.n'( inn of i lent Li h isnmasg tike mini I 
wurliiiieii iu fOri | mr, ifsn injL; 1 1 10 cLi olera 
did not Kieeetl tln ee to every ten [lionpand enaea : 
v Irik’, iLPkkonjr gold find silver Nltd I ba, I be ulorliilL- 
iv svllf nnn in every seven bisudred mnl n i 1 1 r-Einn i . 
A ik-jliK- jtblHilnr disprofnii tioat was observed in 
die disc nf ihoiic siiij^ji^i-iI in other oeenpalioP-a. 

WA'I'ElE EdEOt.iF f IkmilMO. 

M;iSi-i hil for iiisltr ]nonf dntliing Inis (nxii i;k 
lipl- fiiv m»iiiv venss, mnl is o! lni|irntiiikee 

i ik hjiiv even (I ;sy ei-insorn v. Rial die r is t ■ i T con rae, 
tiie antnat perfect repellent nf wet; lmt is very ■ « 1 1- 
ieetiututlalc as proven ling I be osrupij of (lie in- 


f airly fast trickle. When the alcohol is all out you'll notice a 
decrease, indicating it is only water. Taste it. You'll know. 

That is all there is to il! 

So far, you've just learned the basics. If all this is 
totally unfamiliar, you might think It is too much to tackle. It 
isn't. Even so, you might make mistakes at first 

Think of yourself as a youngster watching your 
mother make a three- layer chocolate cake with icing. She 
barely looks at the the cookbook and it turns out great and 
tastes wonderful. Now you try it. You follow the recipe 
exactly. You wind up with a real mess. 

You are not expected to do everything right the first 
time. You will blunder. But like your mother had to learn, to 
make it all look so easy, you will learn and you will be doing 
these processes while barely looking at the instructions. 


sensible pL-i^iMkaiuJit, iuid ibe. cxIjidn.ibuiF 

fik ■ i k [ Li i- skiki tii romlciiRC find jirhLln'ii il el ;i mi my 
siMisfil Kill, u'liditring iric yhyilkt milv Lifil'li- In 
1:ikc i'-rilc) when tMpu&ihl Ur :i iilimi^i: uf Iciaijuim- 
title ur In ?i dmtijilif. 

Wiiler jirunf fnliri^F nf !vijvi-fi niiLlcriiil fiisii- 
Eiceii esieimiTulv UFcd Aicr Fini'c L lift iliiys frf 
MilltikiklriFli : ji ei > I Vi iikF i 1 1 ml il 1 1 i 1 1 1 1 1 i'i'.i rrti ij;ri I ■; 

I ii! V i.! biLlerly Lhlttl rnikdi- in (Lie prr^mrnliiiik nf 
[liis iiTticle, wliiiii, wliilM ] uJlf II j i E-t i rig iLim f-scajic 
nf Else iu^i-nsihLit [inrsfULLiLiiiik, jl]-u cxe I u dea tiiitt 
nud wiif. 

'l'lie fiilhiw L5i£; ret i |'M fur n-nducJiiK tweed hillE 

CltJkCT FUlliklt 4'bllikA I fl I hi 1 1 IlH.UL J i j I ! I ’ I | > hi ‘ I bjl.^ 
Lr is 4 1 i 1 1 , Iks' 1 1 1i:::lrjd mirli Mtlk^lueliMV 

A I ■ ■ 1 1 ■ i 1 1. 1.-4 1 1 m' | m red by diftKC-ll'iln; hull ii [jii mill 
H.if incfinr Hif El'lhI ii Mil J i :■ a T ii JiLkUHit nf jJii-1 ■leJ't'd 
1 1 1 1 1 1 1 1 hi ri IilicE.cI i> F Fi'ifl will i't. ill id aLirring [lit! 
FEiliLllmi nt imi-i-iail-j inn II ii liccnukes e|i;iLr t and 
ihf-n. [mini lie it cdl intu uiiytlntr Limki-t. 'i hit 
eluili ttr gm iriciH is In En- ininrcrRcd La Lhis h nmj 
It'fi Fur IwiiiiLi f'lir JwjM9, mtil tluill bunft irjs Ul 

dry witliiHLl « i LPL[[ink, r . i^neHFt 1 ^ jncjjcrod in iSisr 
way wilt, it in snid h resist lb Q SCi'uraal irUnrm* 
witliDtil ill luring the me-lsEuro tu iieneEriil^ tbc 
i'ii] ii (hinging Li] ■ n ihc elettLi in ^hilniih-i. Okii 
giCFWjll, Wi- nu‘ nssktiL-rl, viidkl'd bine uiilci, in ei 
vt-ry if were Fftnrii uE wind uawf in in, and on eLuj 
: i ■ 1 1 1 ... v n I d( h I h mi er l'mlI fntiiiil Ida uudc r-gm- 
■ikcikta ns dry ns vvlicn lie [Hit iLicm {in, 

A'.'Trn^ {j]-' W)V FI.O’.VEI'Lfl OM V E AST. 

H is iissCrEeil by eiil J I ?ili fin pbi fiinlfigisE thug 
(lie flnwera ef the hap ni'rcnt initFLcdinEely (he 
ib'L c(e|iini'ii[ of ycanr, jlii.E (Flies prticecLL JfcrhjClJt- 
n tin 111 . 

J 3 Eb'l>E]UN^ UAlllJ AT Eli BO FI'. 

in n JsU- euiikTniiuiiiAELni] (n Elifl Aendt-mv cf 
Hdi!inri?.a in I'm is, lIic it n r I m ■ e niL'tiiiiiiiriids Ibr 1 

Else III" ON id ii- [II ici f-l. IT- llkfi j airjlLFFQ nf II L!it( k JI EivL] ng 

clie 11 1 in- in icruiiki (lurL iviKers, nvlkidl, by pre- 
i-l pit mi lug the lippke il^ iLPi fiMilnte, rcudins ttu- w il- 
Et-r [hL-rli'iiJtly sirfl, mid ils lit fur use ill wiLsliinp ns 
min will or. Tn [his, liylvcvtr, Liu- KE-crclArv el" 
[Lit- Academy, M. Unmns, im|Kiiiiltd tluL(, in cum- 
sef| u L-[trn; 0 f flic vary likg |>rii|K)rtlul! nf 1 iii'tLrbn nut n 
nf linn- in lie- '.viiii' i, if v. i in Id bo difficult res (o 
rM^U Eule (be nmriunt lpI" iiNalie acid ns- Ifi prciCPrf 
mi CLLeeFfl rMiimiidiig mwE ncliiij; ng h [iiiisnii ; 


mnl he I'l-i'iiiinnciiilod iuftLwl, of the jlcilL, mid sir 
ni;i rirrifili nliing {li(S nS-jeet iisnte speedily, Ibe hrq 
E- r mill- eif linn-, will i- Li Cinubincs wilh the Ldcur- 
liomtic: <d lime piihl (Elm free CEirbuilic flcbl, and [iwo- 
d lives n pitiifiiEnfe nf fietiEinL cjirbmuiEe, TLils 
LtieriuHl lain benn riikploiTd with grent Rnceess F(?r 
iikriiii' rears iu ii.'i InitL mania factories ell (he 
gL-Slion of Lit. iMtiuns. 

1 [ A LI ’E! IT I) CUHH FOil SNAKE-RITEH. 

1 1 il cLi alrtAdy rcfen-cd tn (Lio metlmd adfjj-E- 
rd by IT. llJiSToid/of MUlnjiamc, for curing [ho 
hiio of [rtiisouous neTpcntfl, by snjflctLPEg under 
llirt skill flbnut thirty dru|s«"OF lirf|«or ainttunvia:, 
jmd lip like fuel dull hi ft ]n ecu liar melluxt of an- 
incdiag ftimnoiiaA fias ihj* miccerded in cxjicri- 
uiciiCf in .Eiuiia mnl .Rome other ])nrtR of tl iO ivorld , 
[a n rneeuL. crirrmimiirDiLiiui IT. 1 3 si I foul rematka 
(hot or (InJ [Hiwcrnf [lie Kill root! in i rijeei ClS lh c\- 
]wiuleil f fieRli flii|i)ilic3 miipt Iw tis^crl, and tlnu tlig 
gtefllest taro liitLFt Em EJibou that uoii? of (be ftio- 
l non in Lie RpillLnl, urslongliiipR will Ad low. Me h its 
cLiiinged bis views in rc-garil Id tlie pliVsioLugieikl 
relLLHl nf the ]K)isnii mid of liie remedy, to the 
(■Meitt (tint wlicrea.?, fbnneilv, Ijo flinuglit tlmi, 
ill etmdcpjuenec of tin- CLLlrante of the poison inlo 
llie IiHkhL. jl an pi-1 growth of new cells occurred, 
wIiL'di eLmkc Ulnl esEnUIPL KkjI Fl tlm fibrin nml [lie 
ON v gr.n of tlin blood, mnl NJttLlerat inen | hl] do of 
iliiy Longer nainiRtCraun' lo (lie whipIr of Llio syS- 
t-LLL, Sic now E-l i i 1 1 k H (tint (Lm Hew C01|HiSelCM uiD 
ei ill v | Im oidltuiry white eor|HiFclee of ibe L-luod 
Ftnmgcly nltcrcd nml Oelutcd, lEPfrciiCPPgO in ibcni 
LhOtug r(Lii.si.'d jiv ah a I Term ion nf (Lie medium in 
which llioy AonF ; [Ids n Item lion Living, in AlvE, 
n di^njijieaniiice of Elm fi In in nrnLcrdie ncrioSL nf 
(Lie |ini.Rort. 'E'Jae niiKiauiiiit, of eonrie, Ift IT. ! tal- 
ierd s t icw, t-in.inri.-rrir(H (liis power yf l(ie poiaon. 

HJEI.ATU5N OF HI^Ip TO I.El'F. 

I T’ hnfl genernby Emeti fliip|i0SCLl Hull (Eie pres- 
ence of (lined in n irfiLte of ein.-LLtuEion in the 
sy sCeni is nlinoluldy neecamiry to Life, and tlmt the 
H’CPfMitioii t>f Hucb avcLon is ftEwnys a.ccrnyi[iftiPied 
by death, In at irtm r F-e of recent lectures by Pro- 
fr*R(?r Tternrird, of Tnrift,, ]jc rtfcm to tins IjcliL-f, 
and atftles IbAi if EMr; (jf the ]tigher nnEinals Iai 

Continued on paye 231 ] 
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This by ok is easy reading, 

Read it through before doing anything. 

It won't take long to read. 

Maybe an liouir. 

f have a permit to make alcohol fuel. 

And I 'll tell you how you can gel one too. 

Thai way, you can make Fuel the legal way. 

I'll show you how to make simple and safe alcohol. 

Don ( be frustialcd by any complex magazine articles 
you have read on making fuel. 

J have read some of them. 

IL would cost a fortune to buy the materials they suggest, 
Some of t heir technical jargon woo Id scare an engineer, 
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l eds Make Alcohol 


Getting Your Supplies Together 


How lo Make Your Car Drink Alcohol 


This publication is intended to be li source of information for 
those interested in alcohol fuel and its applications, it presents ^ r< n f - 
(he authors' opinions in regard to the material covered, the 
authors, the publisher, and the bookseller specifically disclaim Page 
any persona liability JosS, or i isk incurred as a result of the use or 
application, either directly or indirectly, of any advice or Klgo 
information contained herein. 


Yields of Alcohol 


Where To Go Erorn hie re 
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GET YE A COPPER KETTLE, 

GET YE A COPPER COl I 

TRADITIONAL 


BASIC STEPS FOR MAKING HOMEMADE FUEL 


to convert the starch in the com into sugar This 
resulting sugar is what the yeast will change into 
alcohol. 

(Note: Khen buying whole corn from 
your seed & feed store, make sure 
it's non-hybrid* Hybrid corn pro- 
duces well on first planting* How- 
ever, the corn from that planting 
will not sprout tsiore than about 
10% and you will have a mess* So 
you must insist on non-hybrid corn 
from the feed store or grow it 
yourself if you can't Find a far- 
mer who grows non-hybrid corn)* 

PI I Lei ! you how lo make malt. Get 1 00 pounds y f 
corn from you: local fern! store. Get two or four 
burlap bags (the number you need depends on their 
size). Or if you have some cheap pillow cases, they 
will work fine. Fill each bag only halfway full with 
com, since the corn will expand to almost twice its 
size when sprouting. Tic the bags so the corn will 
not spill out Mow put the bags of corn in a tub of 


1 Get the corn 

2 Sprout the corn to make malt 

3 Get a plastic pail (mash box) 

4 Make the mash 

5 Add the yeast 

G Let the mash ferment three lo four days 

7 Pour the mash into the pressure cooker 

8 Cook the mash lo I7i degrees Fahrenheit 

9 Vaporize the alcohol from the mash 

10 Condense the vapor into concern rated alcohol 

11 Collect the alcohol in Mason jars 

12 Test tli c proof 

13 Raise your proof to 160 or over 



LET'S MAKE MALT 

First you need to make malt. You make malt by 
sprouting corn. The sprouts grow out about one-half 
to two inches. The reason for sprouting the corn is 


warm water for 24 hours, After 24 hours, pour the 
water off. Each day for three more days, pour 1 to 2 
gallons of water on the bags. At the end of the fourth 
day, the corn kernels should have sprouts on them one- 
half to two inches long. The corn is now malted. During 
the time after the first 24 hours, be sure the bags of 
corn are not loo awfully wet since that might cause rotting. 
This is something you will learn in time. 

Next, lake this malted com and grind it up into 
fine corn meal. You can use a sausage grinder or meat 
grinder. Or you can crush it with a big rubber mallet 
if you need to. It's nice if this corn is ground up a 
bit coarser than the corn meal you buy in the grocery 
store, 

(Note: All the material is here- 
Even blank pages separating the 
chapters/ as well as the photos 
were counted as pages)* 

A WORD ABOUT SUGAR, YEAST St CORN 
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Any kind of sugar will do - cane sugar or beet sugar. 
You can buy this item at any grocery store -get about 
40 pounds, )usl in case you happen to have molasses, 
sorghum, honey or pure corn syrup, you can use any 
or all of them instead of the sugar, 

A lot of country folks will tell you to go to your 
local baker and buy a one pound block of yeast. Weil, 
that isn’t necessary. City dwellers can go to any grocery 
store and purchase dry yeast that comes In packages. 

Dry yeast works just as well. You will need eight pack- 
ages of dry yeast 

You might check around with local farmers, feed 
stores, and grain stores. Get the best deaf on corn you 
can. Next gardening season, you might want to grow 
your own corn. You will need about 100 to 520 pounds 
of corn. 



Moonshiners have traditionally used com as a basis 
for their mash. Pictured is a 55 pound sack of corn, 
purchased at a feed store. 



MAKING THE MASH 

Mash is the mixture of warm water, yeast, com malt, 
and sugar. 1 was told of a time-tested recipe for making 
corn mash. Since moonshiners used large 55-galJon oak 
barrels to ferment their mash in, this is what the recipe 
is based on. If your container or barrel Is smaller, you 
can get additional containers, or just cut Lhc amount of 
each ingredient down in proportion, I suggest using 
plastic garbage pails from a discount department store. 

TOO pounds of ground up maited 
corn 

50 pounds of sugar 
1 pound block of bakers yeast 
Or eight packages of dry yeast 
Warm water 

Simply pour all of these ingredients into the mash box 
and let them ferment. Be sure to fill the mash box up 
with warm water until it is four inches from the top. 

This will allow room for the foam to rise when it begins 
fermenting. 

I 

The mash will begin foaming as the yeast begins 
breaking down the sugar. As this happens, alcohol 
is being made. Now' cover the mash box with a 
cloth or clean towel to keep out insects and dust. 

After the foam has died down in three to four 
days, you will sec Liny bubbles, This means (he 
yeast has converted all of the sugar into alcohol. 

If you use a hydrometer from a wine supply shop, 
you will get a reading of somewhere between 1 2 
and 14 percent alcohol, [l is row lime to distill. 
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A 55 gallon oak barrel lias been traditionally 
used to mix and contain the mash. These can 
often be obtained from wineries and distilleries. 



LET'S DISTILL 


evaporation and condensation. You see, water 
vaporizes at 212 degrees, which is long after alcohol 
vaporizes. The trick is to heal the mash slightly 
above the temperature that alcohol vaporizes. This 
will be 173 degrees. At 173 degrees, alcohol will 
vaporize and water will remain En the mash. 

When your mash is ready for distillation, you can 
cook the mash two different ways. 



The first way is to pour the total mash mixture 
of fermented corn and liquid into the cooker. When 
you do this, you end up getting the most quantity 
of alcohol out of the mash. The drawback is if the 
heal becomes too extreme, the corn might bubble 
over into the copper tubing causing it to clog. If 
you control the heal correctly and only fill the 
cooker to two-thirds capacity, you shouldn't have 
any problem with [his happening. Cleanup is more 
involved due to the cooked corn in the cooker. 

The second way is much cleaner, much safer, but 
you Jose about 20 percent of the alcohol you could 
have made. You strain the mash over cheesecloth 
while allowing the liquid mash to pass through 


When the mash is 12 to 14 percent alcohol, you 
have ho nest-to -good ness beer. Some moonshiners 
drink tins and claim that it's better than beer you 
buy in grocery stores. 


into the cooker, trapping the corn on the cloth. 
What you have in the cooker is clear, clean liquid 
which will not pollute your still with puking up 
boiling corn. You have no worries with dogging 
the copper tubing. 


El is this beer that you are going to distill, I 

Goth methods are used widely. 

might use the term beer to mean mash, since both 
beer and mash arc the same thing. 

I don't want to get technical, but f picked this COLLECT THE ALCOHOL IN MASON JARS 

up from some country folks and E would like to 
pass it along to you. The word distillation means 
the separation of one substance from another by 



Pint size Mason jars are excellent to collect the 
alcohol in. f suggest filling them halfway, since the 
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proof of the product will be continually dropping 
as it is coming out of (fie spout. Number the labels 
of your bo tiles. You will test I lie proof later. Tor 
now, just fill each Mason jar to half its capacity. 



LET'S TEST THE PROOF 

You can lest the proof accurately by using a 
hydrometer that registers up to 20U proof. 
Remember 100 percent alcohol ts 200 piool. 

Your proof is always double the percentage of 
alcohol. 

After testing the percentage of alcohol in each 
bottle, you will want to mark each bottle with the 
amount of proof. Do this by dropping the hydro- 
meter into each Mason jar. Write down the reading 
you get. Mark this proof on the jar label. 

You need at least EGO proof to run a car engine. 
One hundred and sixty proof is 80 percent alcohol 
and 20 percent water. Anything that measures 3 60 
proof to 200 proof can be used to fuel your car's 
engine. This mixture of alcohol and water should 
not hurt your car's engine, 

3f the alcohol in some of the jars doesn’t measure 
up to 160 proof, you can raise the proof by pouring 
the lower proof alcohol back into llie cooker, and 
running it through the still again. Let's talk about 
that for a while. 



HOW TO RAISE LOW PROOF ALCOHOL 

Take the Mason jars of alcohol which measure 
below 160 proof and pour them back into the 
cooker. You are going to redistill Lhis. This time 


it will only lake half as long to vaporize and 
condense, since you arc using already distilled 
alcohol. The whole process is faster the second 
time. You won't get quite as much back out as 
you poured in, but that doesn't matter since what 
you pout in is unusable for fuel. The proof of 
this second distilling wifi be much higher than 
before. Catch die alcohol In Mason jars just as 
you did before, but this time fill the jars to one- 
fourth capacity. Although the process is faster 
this time, and the proof is higher, the proof also 
begins to drop faster. 

If you need to, you can take the low proof 
alcohol from this second distillation and run the 
alcohol through the still a third, fourth, and fifth 
lime to boost tiic proof to 160. 



TROUBLE SPOTS 

1 Before you operate the still, check each part 
of the copper tubing, from where it connects to 
the cooker to where it ends at the end of the coil 
spout. You should be able to hook a water hose 
up Lo (he inside of the cooker cap where (be lid 

is, and let (he water flow through the whole still 
until it comes out the coil. If water freely goes 
through the whole still, then you are in good shape. 
If on the other hand (he water cannot flow entirely 
through, then the cooker will explode since the 
steam will continue to build up and have no place 
to go. Be safe. Check this out carefully. 

2 Sometimes the alcohol might come out 
looking milky or white; if you decide (o cook the 
mash containing die corn and liquid both. The 
milky color means that the heat under (he cooker 
is too high and is throwing mash into the distilling 
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system, When this happens, Lhc alcohol should be 
saved and tossed back Into the cooker later for 
redistilling. Bui the most important step is lo cut 
l lie heat under the cooker so till of lhc alcohol will 
not be bad. Pure alcohol is as clear as water. It 



has no color. Anything with a while color is impure 
and should be distilled again after (Fie first run. 

3 Once the alcohol begins to flow out through 
the coil spout, cut down the heat, ii takes less heat 
to keep the stilt running once it has started. If you 
have the Fieat loo high, your mash will splash into 
the copper tubing and might clog it, I lie dangerous 
tiling Is that the bubbled over mash Vailed puke/ 
might dog up in the copper tubing and the steam 
will build up in the cooker until the cooker explodes. 
Rad news! Again f this may happen if you have mash 
in the cookei containing the fermented corn mall 
along with the liquid part of the mash. If you hear 
ihe sound of blub, blub, blub at the end of the coil, 
this means the mash is spi ling over into the copper 
lulling. Cut down the temperature, 

4 I f you don't seem U> have any alcohol coining 
out of the spout of the coil, be sure you have cold 
water flowing through the condenser box, Next 
check the cooker lid for leaks. Check each connection 
of the copper tubing for' leaks. Without realizing 

it, all of the alcohol vapor might leak out before 
it condenses. If this happens, pul plenty of dough, 



made from water and flour, on each connection. 

[RECAP] Trouble spots to watch for arc leaks 
or clogging in the coppei tubing. Make sure lhc 
tubing is completely clear and allows the vapor to 


Mow Lhioirgh easiEv wiLhoul interruption. To avoid 
blockage of lhc tubing, (a) only fill the cooker with 
a maximum of two-thirds mash, and (b) keep the 
temperature at a steady 173 degrees, riot any higher. 
Finally, all connections should have a generous 
amount of dough pm on them to stop leakage. 

Also, put dough around the lid of the cooker. 



BASIC LIST UF MATERIALS 


Plastic garbage pail: to hold mash 
Warm water: from your kitchen sink 
Whole grain corn: 100 pounds 
Sugar; 50 pounds -any kind 

Yeast: I pound of bakers yeast or 8 packages of yeast 
Burlap sacks or pillow cases: about 4 
I lydrometer or alcoholometer: measuring 200 proof 
Copper tubing: 30 feet of light weight, about one- 

half inch in diameter 

Pressure cooker: ketllc, oil drum or other cooker 

Gas stove: or other source of heat 

Mason jars: pinl size with lids 

Labels: any type lor Mason jars 

Bucket: for coil to fit in 

Cloih: cheesecloth to fit over mash boxes 
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OPTIONAL LIST OF MATERIALS 

Sausage or meat grinder: grinding mailed torn 
Hand torch: heal copper tubing Tor bending 
Sand: to fill copper tubing 



LET'S GET A MASH BOX 

The mash box is where all of (lie goodies ferment. 
The goodies include Ihc corn malt you made, yeast, 
sugar, and warm water. When all of these are mixed 
together, you have made mash. This mash will foam 
and in about three days, it will turn to approximately 
12 percent alcohol. Anyhow, you have to have a 
container to put these goodies in. Mountaineers 
would use a clean barrel. Some of them would make 
a mash box out of wooden boards. Whatever you 
use, it must not leak, since there will be water in the 
container. 

There arc several options for your' mash. You 
can use a cleaned out piastre garbage pail. You may 
need several of them. Go into a grocery store and 
ask for some containers that slaw and salads come 
iru These are fairly large, plastic containers with 
fids on them. You can gel these for a buck or so ■ 
if not free. 

For those of you who might choose to make your 
own mash box out of wood, be sure not to allow 
any nails or screws to come in contact with the mash. 



Metal will poison the mash, unless the metal is 
stainless steel or copper. Don't use fir or pine 
wood to make a mash box. You might get 
turpentine in your mash. A glass or ceramic 
container will work well. Spend an hour and 


look around your home before pulling out any 
money to buy anything. You can surety find 
some type of container that might do the job, 



LET'S GET A CGOKIIMG POT 

Let's get one tiling straight before someone gets 
poisoned, l-'oi drinking purposes, never use any 
metal for your cooker except stainless steel or 
copper. If you use any other metal including gal- 
vanized steel or aluminum, you may land flat 
on your back six feet En the ground. The reason 
is because the alcohol and metal will create a 
chemical reaction that may be toxic to a person. 
Many people die from drinking moonshine this 
way. Therefore, do not use anything for your 
cooker except copper and stainless steel, if you 
are planning to drink the alcohol. 

Second, it is illegal to drink the alcohol you 
produce unless you operate as any distillery would 
under the power of the Bureau of Alcohol, Tobacco, 
and I" i rearms. 1 will tell you how !o get a permit 
for making alcohol for experimental fuel. [But 
not for drinking! | 

The ideal cooker is a stainless steel pressure 
cooker such as a restaurant might use. If you 
locale one, it will be expensive. Most pressure 



cookers today are made of aluminum. Most discount 
department arid hardware Stores have models which 
go to 2 2 -quart capacity. 

One other option for the cooker is an oil drum. 

Hi ere are two types of lops manufactured on oil 
drums. Be sure to choose the right type. One type 
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of lid comes off and you put; it back on. This is 
Uk L y f j o you will want In diuc>sc. ] lie f ?:hor type 
has a lop that doesn't come off, yet it has a cap 
called a bung which allows the liquid lo be poured 
in and out. l>o not choose tins type. 

If you get an oil drum, be sure to scrub it out 
well and get any chemicals out. For making a lot 
of fuel, these oil drums will work perfectly. They 
can be picked up at most chemical supply companies 
at a very low cost - maybe $5 to 10. 

Whether you use a pressure cooker, oil drum or 
other container for (he cooker, you will need a hole 
iii the lid to allow the alcohol vapors to escape, I lie 
pressure cooker already has a hole on the top for 
tiie pressure gauge. 



Standard oil drums, obtained from chemical 
companies, make excellent cooking containers. 



Jf you use a pressure cooker, you will want to 
make these lew adjustments. Remove the pressure 
release.' v;ilve on (op uf die lid, Now you have a 
hole for your coppei tubing lo lit into. this hole 

is where the alcohol vapors will leave the cooker. 
Go to a hardware store, plumbing supply or air 

conditioning and heating supply house and buy 


THE SURVIVOR Vol, 5 
a set of linings (lake your pressure cooker with you 
so you can get the correct size fittings) so you can 
connect the copper tubing onto the pressure cooker 
hole. If your pressure cooker has old deteriorating 
gaskets, replace them with new ones. You want 
everything sealed up light lo prevent leakage. 



HOW TO PREVENT LEAKS 

The big problem that most people have is the vapor 
leaking. There is one known way to prevent leaks. 
This is done by sealing every connection with dough. 
This dough is a thick paste made by mixing flour and 
water. It should be thick, Put a lot of dough on every 
connection . Put a lot of dough at the connection 
around (he lid to the cooker. Also, put dough where 
the copper tubing connects to the lid. 

When the still is in operation, the heat from the 
cooker will dry tile dough, and the dough will become 
hard, sealing the connections. 

HEATING SOURCE 

Any heating source will work. A gas stove or gas 
burner would be very suitable since if has an adjustable 
flame. You can also use an electric burner. You will 
be healing the cooker to 173 degrees. At this time 
the mash will vaporize, and be forced into the lid 
with the copper tubing connected to it. 

THE COPPER TUBING 

I he copper tubing will be connected lo the hole 
in the lid of the cooker. The copper tubing will 
extend from the cooker and make an arm, I suggest 
letting the arm extend for two feet, then have the 
fittings placed on it and on one end of the remaining 
co p pe r t u b \ ng. With liftings, you ca n d ise on n cct 
the copper tubing at this point when you wish to 
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Step one ih converting your pressure cooker into a 
cooking pot for mash is to remove the release valve 
on the fid, and add the new connection as shown above, 

lake it apart You will need about 12 feet of copper 
tubing. The arm wifi take up two feet. You wilE 
now have ten feet of copper tubing including a 
placed fitting on one end so it will connect to the 
arm. 


fake the ten foot piece of copper tubing and make 
a coil with it, but be careful. You will want your' 
coil small enough in diameter to fit into a bucket, 
small barrel or whatever you have lo house the coif. 
You will not need a lid for this bucket. The toil will 



Go to a hardware store and purchase fillings 
for your converted pressure cooker so you can 
connect copper tubing onto the lid. 



lutely necessary in order to convert the alcohol 
vapors in the coil into liquid alcohol, You might 
wish to drill out a drain hole at Ihe bottom so 
running water can drain out at the same speed as 
the water enters. Some people don't use running 
water. They fill the barrel with cold water, and 
after the water begins to start to gel warm, pour 
it out, and pour in fresh cold water. 

When the corf comes out of the hole in the 


fit into lEic bucket, and the end of the coii will come barrel, be sure to have Mason jars to collect the 
through a small hole that you will need to make toward alcohol in, I will refer to the end of the corl as 
the bottom of the bucket. The end of the copper the spout. This is where the alcohol will flow' out. 
tubing is where the alcohol will come out. The bucket 

serves two functions. First, it holds the coil. MOW TO MAKE ‘I HE COIL 


Second, and most important, it is fitted with cofd 
running water. ’J his cold running water is abso- 


There is an art in making the copper coil. If you 
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bend the coil too fast or the wrong way, you w j I f 
kink and min (lie pipe. So lake it slow. I will share 
three methods to making a coil. 

The first method is to go to a hardware store and 
get collet! copper tubing ihai fils a refrigerator. If 
you do this, all your work is done for you. At the 
time of this printing, it costs $49 per loot. All you 
lave to do is find a barrel that will house the coil. 

Since this coil is big in diameter, you will need 
more than the 12 feet I mentioned earlier. Gel enough 
to make an arm that connects to you r cooker 
including a few feel to run to the mash box. Also, 
you need about 13 turns in your coil and a foot for 
the spout. Thirteen is lire traditional number of 
turns used by Kentucky moonshiners. You can use 
more or less turns in your coil than thirteen. 

The second method is lo buy straight copper 
tubing and bend it into a coil by filling the tubing 
with sand first. Be sure the copper tubing is completely 



filled with sand, then close up both ends so l ho 
sand will not leak out. Now wrap this copper pipe 
around a long pole or pipe with a diameter that will 
fit into whatever container you have selected for 
your coil to fit into. We wilt call this container a 
condenser barrel. Slowly, very slowly, wrap the 
sand-filled copper tubing around and around until 
you have your IS turns, then show one foot for the 
spool. Next, drain out the sand and wash Lhe coil 
out well. This sand will keep the tubing from kinking 
as you wrap it around the pole. 

The third method is to buy straight copper tubing 
and make the coil without filling it first with sand. 



Instead of using sand, you will prevent kinking by 
heating the copper tubing first. Moonshiners often 
place the copper tubing over a fire for 30 to 40 minutes. 
Then they would be able to bend the tubing Into a 
coil without any kinking. 



THE CONDENSER BOX 

j his is what the coil will fit into, This box must 
not leak, since you will need to keep it filled with 
cold water during the distilling process. The condenser 
box can be made out of metal or wood, Wc don't 
need to be picky. People in the mountains would 
use an oil drum for a condenser box. Anything that 
will hold the coil and water will do. it is probably 
best to make a hole at the bottom for the running 
water to mil out of. Remember, cold running water 
will be flowing into ill is box all of the lime, Another 
holc toward the bottom should be made for the 
spout of the coil to conic out of. You will want 
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the spout hole to be in the front bottom of the box, limited to daytime use, and only when the sun is 

while the drain hole should tie in the back bottom s : lining. The materials needed for a solar still are 


of the box. 


a wooden box, fiberglass for insulation, black terry 



cloth towel or dyed black burlap, PVC pij>e (one- 
hill I inch in diameter), copper pipe, sheet of glass 
to cover the wooden box, and a barrel of mash. 


This is how the solar still works. The barrel of 
mash is on a tab stand and supplies mash to the 
towel or bur lap,, Ehis is done by a PVC pipe which 
has onc-cjgluh inch holes every two inches on the 
pipe. This causes a steady and even stream of mash 
to wet the towel or burlap. I he sun heat comes 
through the glass on top of the box and is absorbed 
by tlie towel or burlap. Vapor is released from the 
mash onto the towel and it condenses on the inside 
of the glass, runs to the bottom, and is collected by 


Illustrated is the condenser with the copper coil inside. 

It is a simple housing for the coil and cool, flowing water 
that changes the vapor into liquid. 


linulal ion 


SuppoM StJtid 


SO LAE STILLS 


Alcohol Lsii 


sun for ihc lieal lo vaporise i he mash, you arc 


SIDE VIEW OF A SOLAR SIll.L 
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a gutter pipe (a PVC pipe split in half will do). This 
gutter pipe channels the alcohol into a pipe which 
carries the alcohol out o I live still into your jars. 



The stilf should be tilled a little to allow the alcohol 
to flow out of the gutter pipe, 

'['he glass should be slanted at an angle, maybe 
about 30 degtccs. Experiment and see what degree 
angle causes maximum sunlight absorption. 

Paint the wood black. Your burlap sack or towel 
should be dyed black. Black absorbs heat. 

Keep the glass sparkling clean. Never let dirt or 
dust remain on the glass. This cuts off sunlight, and 
the amount of alcohol you could make wifi decrease. 



ADVANTAGES OH A SOLAR STILL 

1 The solar stilf is very simple in design. You 
need very few materials, 

2 You use the sun for your heat source. There 
is no expense for a conventional heat source. 



DISADVANTAGES OF A SOLAR STILL 

1 You may have intermittent sunshine and not 
enough sunlight to complete your distillation. Clouds 
or a storm might get in the sun's path, 

2 Your mash might turn to vinegar before you 
have enough sunshine to complete your distillation. 
Once your mash is ready to distill, you must run it 
through the still whether you have sunlight or no 
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sunlight. Otherwise, the mash might turn to vinegar; 
enough vinegar to season your food for several years. 

With the advantages and disadvantages in mind, 
let's turn to look at the side view and front view of 
a solar still. You will want to do your own experi- 


mentation with the size of Lh is still, setting it up r 
and ironing out the bugs. These illustrations will 
give you a basis to begin. 



The PVC pipe at (he top has holes in it which allow a 
steady stream ot mash to saturate the burlap or terry 
cloth (both dyed black}. The gutter, which can be a 
PVC pipe split in half, is located at the bottom of the 
glass. This gutter collects the alcohol and channels it 
out through the side pipe. 



Part Four 
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MOW TO Ft UN YOUR CAR ON ALCOHOL 

Most of ihese adjustments are going to be made on 
[lie carburetor. You migFu warn to go to an auto 
jjai is sluie and gel a i ebuill carburetor For your pat Er- 
cular car, so you can experiment witfi it and co river i 
it to run on alcohol. That way, you will have this 
carburetor whenever you choose to run your car on 
alcohol. Anti you will have the or ighial and unconverted 
carl Hire l or when you warn to use gasoline. 



ADJUSTMENT NUMBER ONE 

You wilt need to enlarge the main fuel jet in your 
carburetor 40 percent larger in diameter. Some cars 
will have more than one main fuel jet. You will 
need to enlarge all main fuel jets. The reason for 
doing this is the ratio of alcohol to air is different 
than the ratio of gasoline to air. You can enlarge 
the jet or jets with an elec I tie drill, or you may want 
to have this done by a mechanic, first, f ind the 
exact size of the jet by looking at a specification 
chart of a car repair manual. Oi you can measure 
the diameter of the hole in the jet El you have the 
proper tool. The best way is to look into a car 
repair manual. 

Once you find the diameter of your jet, write it 
down. Nexfj multiply rl times 40 percent or .40. 
Wrile this number down. Add the two numbers 
together and you have 1 Fie exact diameter Lhe new 
jet hole should be. 



E sample 


277 
*0500 
x .40 

.0200 

Now add both numbers 

.0500 Size of jet in car 

+ 

,0200 40 percent 

,0700 Size of diameter for jet to run on alcohol 

■V 

/ 

With the math done, you need to find a drill bit 
that is the diameter of this new jet size. Locate a 
machinist's book with lhe standard chart, 'Decimal 
Equivalents and Tap Drill Sizes'. For the size of the 
jet mentioned above, locate .0700 in the decimal 
equivalent column. Directly in front of that ,0700 
you will find a drill size, which happens to be 50. 

1 would need a Number 50 drill bit. The bit would 
be used to drill out a new bole in the main fuel jet 
or jets. 

If your exact decimal equivalent is not located 
in Lhe book, simply find the decimal equivalent 
which is Lhe closest in size to what you arc looking 
for, and use the drill bit number that corresponds, 
ft will work fine. 



.0500 


Size of jet in car 

Multiply by 40 percent or ,40 
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LEFT 

The pointer indicates the location of the fuel 
jeL 

ADJUSTMENT NUMBER TWO 

The screws on the bottom oT your carburetor which 
control the idle should be opened up r 


The pointer indicates the location of the 
idle screw on the carburetor. 


ADJUSTMENT NUMBER FOUR 


Since so many late model cars come with an 
automatic choke, you will need to install a manual 
choke. Go to an auto parts store and get a manual 
choke in kii form, specified for your car. The 
manual choke will allow you lo open the choke 
when the electric window wiper unit squirts 
gasoline into the carburetor venturi. You will be 
able to adjust the amount of alcohol and air mixture 
when needed. 


ABOVE 

Mechanical consultant Kcat Drane holds the 
main fuel jet from a "one- barrel" carburetor. 
This jel must be enlarged 40 percent. A 'Two- 
barrel" carburetor will have two main fuel jets. 

A "four barrel" carburetor will have four main 
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HOW TQ GET A PERMIT TQ MAKE ALCOHOL 

Gelling a permit is very simple. You compose a 
letter containing certain information and xerox three 
copies lo be sent to your regional Bureau of Alcohol, 
Tobacco, and Firearms. Keep the original letter, f 
have listed the addresses of the regional offices you 
will need to deal with. 

You will receive a letter of acceptance with a small 
bond to be required. M you keep the amount of 
alcohol you want to make small, the bond will be 
much less. 

Notice in my application \ stated that I plan to 
produce up lo five gallons of alcohol within a 15 day 
per loth My bond was figured at $100. You can fifl 
out a special form to put up collateral. I just sent 
in a check for $100. 1 wiil get my bond money back 
when 3 decide to slop making alcolioE fuels. No 
interest is paid on tlic money. 

On the next page I have copied my own application. 
You might want to study it and use it as a model. 

Make it applicable to your own conditions. 



From: James E. Worth am 

21 7G Allison Lane 
Jeffersonville, Indiana 47130 

To: Regional Regulatory Administrator 

Bureau of Alcohol, Tobacco & Firearms 
6519 Federal Office Building 
550 Main Street 
Cincinnati, Ohio 45202 

Date: July S ? 1979 

RE: PERMIT: Permission to establish an 

experimental distilled spirits plant as 
per i i tie 27, Code of Federal Regula- 
tions, Section 201.65. 

a) Description of land and building which 
will comprise the plant: The still will 
be operated in the kitchen of the home 
address above. 

b) Description of the equipment to be 
used. A five gallon plastic, scalable 
bucket to ferment the organic matter, 

a pressure cooker to heat the fermented 
organic matter, and also copper 



tubing to collect and channel the vapor 
into a condensation barrel. 

t) Description of process to be employed; 

E lie process of (fie classic boiling still, 
as described In point (b) above. 

d) Description of the nature, extent and 
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e) 


purpose of the proposed plant: It is my 
desire to test several sources of ferment- 
able grains (corn, barley, rye) and fruits 
(peaches, grapes, pomegranates, plums, 
pears, raisins, dates), and to experiment 
with the alcohol dist illed, for reasons of 
discovering home uses of this alcohol, 
including uses in oil-fired furnaces, lawn- 
mowers and small appliances. 

Description of the security measures so 
that the alcohol produced wifi not be 
removed for an unauthorized purpose: 
Only small amounts of alcohol wifi be 
produced, and only the amount needed 
by me to experiment as fuel for furnaces 
and lawnmowers and small appliances 



which might operate on alcohol. The 
place of operation wifi be locked so 
no unauthorized persons can enter. 


Send lEirce xeroxed copies of your letter of 
application (keep die original for yourself) to the 
region a f office for the state you live in. 1 have 
listed each regional office on the chart . 

ADDRESSES OF ATF REGIONAL OFFICES 


CENTRAL REGION 

Indiana. Ko mucky, 
Michigan. Ohio, 

Wesl Virginia 


MID-ATLANTIC REGION 

Delaware, Dislrict gf 
Columbia. Maryland, 

Mew Jersey, 

Pennsylvania, 

Virg.inra 

MIDWEST REGION 

Illinois, Iowa, 

Kansas, Minnesota, 

Missouri, 

Nebraska, North 
Dahola, South 
Dasoid. Wisconsin 


Regional Regulatory Admlnlslralor 
Bureau ol Alcohol, Tobatoo 
arid Firearms 
5&0 Marn at reel 
Cincinnati, Ohio 452C2 


Regional Regulatory Administrator 
Bureau ol Alcohol, Tobacco 
and Firearms 

2 Penn Center Plaza, Room 360 
Philadelphia, Pennsylvania 11)102 


Regional Regulatory Administrator 

Bureau of Alcohol, Tobacco 

and Firearms 

230 S Dearborn Strcei 

151M Flour 

Chicago, Illinois 63604 


NORTH -ATLANTIC REGION 

Connecticut. Maine 
Massachu sells, 

Now Hampshire, 

New York, Rhode island, 

Vermont, Puerto Rico, 

Virgin Islands 


Regional Regulatory Administrator 
Bureau ol Atcofiol, Tobacco 
find Firearms 

& World Trade Cenlfir, Gib Floor 
(Mail: P.O. Ron 15. 

Church Sheet S tali on) 

New York, Mew York ihor 


Estimated amount of alcohol (proof 
gallons) that will he produced within 
a 15-day period: The proof of spirits 
will be 140 to 200 proof; the number 
of gallons Is not expected to exceed 
five gallons within a 15-day period. 


SOUTHEAST REGION 

Alabama, Florida. 

Georgia, Mississigni, 

North Carolina, 

South Carolina, 

Tennessee 


SOUTHWEST REGION 

Arkansas, Colorado, 
Louisiana, New Mexico, 
Oklahoma, Texas, 

Wyoming 


Fiogidiml Reyn la lory Administrator 
Bureau at Alcohol, Tobacco 
and Firearms 

3S35 NonhcnEii Expressway 
4 Mai T: P.O. Box 2394} 

Atlanta. Georgia 30301 


Regional Regulatory A<l numeral or 

Bureau or Alcohol, Tobacco 

and Firearms 

Mailt Tower. Hoorn 340 

1P0TI Main Street 

Dallas, Texas 75202 


Signed by applicant 


D,i | c 



REGIONAL OFFICES. . . 


WESTERN REGION 

Alaska, Arizona, 
California. Hawaii, 

Idaho, Montana, 

Nevada. Oregon. 

Utah, Washington 


Regional Regulatory Administrator 
Bureau OT Alcohol, Tobacco 
arid Firearms 
5Z5 Market Street 
34ih Floor 

San Francisco, California 34105 



On the next two pages you will read the appli- 
cation procedure that was given to me by the 
Bureau of Afcohol, Tobacco, and Firearms, 1 This 


BUREAU OF ALCOHOL, TOBACCO St FIREARMS Is what I used while typing iny letter of application 
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Jiroriucfd diwing Any- 1 5- day period xiuat be tiled, arid notice of 
nccaptAiKitt uf Cho tond received bftforK Al eel'll i±ny b:-j pioduegd. 


These two pages will give you all of the infor- 


mation you need to know 




department of r uf ' s rf-asuhy 

□uuf.Aj c-r Ai. tonne, Tos^-e-iO Fi*rC*4iMI 

572-0 Tf-iSer.-il lkiJJdljnj; 
Ldulcviile, Kentucky 4U2G2 


KlbPii your application In teeftiviM it ui.ll !<■ given p-rempi! 

Gdii aid era. tier,. If fn/ AtldibJl'unAl infoinitiM it h*eded , ple-uo-c 
let us k.'iriw. 



THE RULES OF THE GAME 

1 You can use the alcohol you make as fuel 


to operate your vehicles from one tract of the 


73si* Reqisn.i! Regulatory Administrator Is d«>H authorized to upp etovl- 
tlie ft* tsbilslMnebt and op n rati an of tKpiJ? iwehtAl (tl a tilled npir its 
plants. Such Id *n *,s -tjifi only be er: tab Li sited f«r ipecific *i*S iSnitnd 
periods of time Solely for ltienfcttion in, or devr 1 os=ficn t of 3 


plant premises to another. 


(a] 5 Mi me r^JtfS'iaJ.s frerr which spirits nay t* produced ; 

(;>) Fjffie-c-r.sflir- hy which spied ts may be ptuAuCflfl 4 S' t<*iTm«!s pr 
(rj Industrial ISF1- Oi spirlts. 

Jji, nii(!fr to establish an c-xprrirtJe ntAl dip til Lett spirits plant in. 
tSus CShttal region (the Stater of Indian -Si- Uenc isrtF.y, MlpSiigac, 

Chi©, and t'DLt Virginia}, HlS applicant oust submit A letttt, in. 
tslpl lent it, tot Regional EcgulfifcOty Admin latra for 4 hir«ai of 
Alcohol, Tobacco and S' i l - ra mr- , Re on CS19 Fvdctfiil OJCCifiS Bldg. P 
55£i Haiti Street, Ci fitindaei r Ohio <tS2(7i- The application fiUutT 

[nj ijftsgrlLc the iarl and buildings which will ccnprtoc the 

plriiLt., The description. must ifiCluAfr Ul9 physical legation 
cf LhV plant nit tracts □£ land vhL L tc She alcohol 
will be iittd A3- a ihbL 

■f S p-J lie^Ct'iho the equipment t:> be usdil. Tills inel tides: the 

still Is) r collection tpir-icte}, and the mad Lin* ry Li which 

the a hr S' bol will be used as fuel," 

(cj E>ercrlbe the ptMrSS to be enplnyod in mashing and distilling. GASOHOL 

and the material iron which the fr.iVih will, bn produced j 


2 You can operate your vehicles on the public 
roads provided the alcohol you make Es mixed with 
at least 50 percent gasoline. Read the next section 
on gasohol. 

3 You arc not allowed to sell, drink, or give 
away the alcohol you make. 



Id J State the H&tUi -, exter-t, and purpose of the Idtrtt; 

idl DetOftbP the security e:-niureS peovlded £3 that the alcohol 
produced will n&t bi> removed fur an IntiliJthO'U tsisd purpose, 
(Reasonable Serucity Sau&t be provided .against theft 
by intruders,}; and 

(f} An entinatc Of the minbit of gallons of alcohol tb»t 
CAh be psenduci'd within a 15-day J’cEiiAl, 


3 her c is much confusion concerning the difference 
between alcohol and gasohol, Let me mention some 
of the facts. 



A car will run very well on nothing except alcohol. 
In fact, the original Model T Ford was made to run 


Any Application .subedited by other t.h.in an individual [ trust, es-SAtAr 
partnership, ns scci.it inn, eappany, or coi-pc.raiicvn) mist ho accompanied 
by authority oL the signer*!: to 6 ten for the Applicant. If ti^j or 
mare pr-r-ijcn* wisJi to- opePAto h flint but oulv ouv= »6Wbat ot the group 
signs tfn* appl i-ca tian , the- a pplica t Ion riurt bo ato^opAnicd by ln 
ngrtf-iicn! HS iirl .(pip the ic^aiainri iud ividuals to tlur cAnditlotiii of 

the apgMlcatiMl . 


on alcohol or gasoline or a combination of both. If 
you run your car on alcohol, you will need lo use at 
least 160 proof. I am aware of people who are f until 
their cars on 100 proof alcohol. (50 percent water - 


ng 


In instances uherr the rij'plicD.nt does sot have- Idg-S.1 
of the- prenir.c-s couatltutisg the plant, the pc^p^rty -Owai-til Jftiiib 
recognize, in writing, that JlTF of Licet a have Ldtc right ft 
to thy pjiini s,r.s rot piit poses oi inspection. 

Any spirits ppoduend in nn experlnental plant iiuSt Ju." fny 

ewper imn-ntai purposes, ,as cut line above, TLie uli'cfiG-l, fO peWlvCbd 
riay Sn usc^! isi Inm vehicles moving freir, one ti:,act u-f the plant 
primijjgft to AllPtJli?!' or in vehicles operated on. public ruadt 
pirariddd the alcoliol ii AlUed vitl; &L JdASb fid percent gasoline- 
trior to oppiratloili of the plant, the proprietor inust COopIy with 
St Ate ?rd lo-dl iegiiittB't’nt*. 

If the appl i ca 6 ion is approved, a distilled SEd.Titb bur*! i>i *1 
Amount lilffitient t<i «evvr tht Federnl excise l:.aat -ori -elcolufl 


50 pcrccni alcohol) If you Lrsc this low proof alcohol „ 
you will lose about ono third of your engine's power. 
Your car may also stall at a slop light or have very 
slow pick-up. if these tilings don't worry you, go 
ahead and experiment with low proof alcohol. Once 
you reach 160 proof, you should not have any notice- 
able difference in performance between 160 and 200 
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proof. 

Remember that motorcycles, tawnmowers, and 
other machines with a combustible engine will run 
on alcohol. Absolutely no gasoline is needed, Bui 



you will, of course, need lo make small adjustments 
as! mentioned in an earlier chapter.. 

Now let me switch to gasohol. Gasohol is a mix- 
ture of 200 proof alcohol and gasoline. Commercial 
dealers arc selling gasohol containing nine-tenths 
gasoline combined with one-tenth (200 proof) alco- 
hol, With gasohol, 200 proof alcohol must be used 
since you cannot have water mixed with the gasoline- 
alcohol mixture. Water and gasoline don't mix. If you 
have ever had water in your gasoline, you arc familiar 
with problems of starting your engine, stalling at stop 
lights, slow pick-up, and low engine performance. The 
fact t hat i 200 proof alcohol is used, runs the price of 
gasohol up. Thus, the price of gasohol is inflated, by 
using nine-tenths gasoline in the mixture. Using this 
much gasoline will have limited success in saving our 
oil resources. 

To recap, an engine will run on alcohol with minor 
adjustments in the carburetor. Alcohol doesn't need 
to be mixed with anything, Gasohol is a mixture of 
alcohol and gasoline which is expensive to produce 
and expensive to buy. 



Unfortunately, government regulations at the 
date of this writing requires any vehicle taken on 
an open road, if sing homemade alcohol, to be 
mixed with 50 percent gasoline. Gasoline is 
required in order to tax a portion of the fuel. 



KINDS OF ALCOHOL 


The term alcohol refers to several different types of 
alcohol. "I hey are made in various ways and have many 
different uses. I will briefly mention five types of 
alcohol including isopropyl, glycerol, butyl, methanol, 
and ethanol. 

Isopropyl is used in antifreeze, solvents, and anti- 
scpl its. Isopropyl is a common component of rubbing 
alcohol. 

Glycerol (sometimes called glycerin) is a clean, sweet 
tast i ng, c o fo rl c ss or pa I e-ye Now, syrupy ! i q u Ed . La rge 
amounts are by-products of soap manufacture. Glycerol 
is easily digestible and nontoxic. It is used for skin 
Eotbns and other cosmetics, and as a moistening or 
texturing agent in prepared foodstuffs. One of the 
main industrial uses is in the manufacture of nitrogly- 
cerin for explosives. Dynamite is a mixture of 
nitroglycerin with an inert filter. 

Butyl is prepared commercially by the fermentation 
of grains and sugars. By using a special strain of micro- 



organisms, acetone, anti butyl are produced instead 
^•i ethanol alcohol. Butyl is used as a solvent for 
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Methanol (some) iirics called methyl) isolien re Ter- 
re d to as wood alcohol because It was once prepared 
by distillation of wood. Now it is prepared for the 
most part from petroleum. Methanol is very toxic, 
it damages the central nervous system and has the 
most apparent effect on the optic nerve. Both 
consumption and absorption through the skin can 
result in poisoning. Although there seems l.o be 
several disadvantages, methanol is being looked 
into as a motor fuel source, AIF of the cars in ihe 
Indianapolis 500 rim on methanol. It is easy to 
produce from natural gas and coal, but has very 
different properties as a fuel than ethanol. Methan- 
ol has a lower hotting point and yields less energy 
when burned. 




Part Seven 


Ethanol h the alcohol that is going to run your 
car. It is also called ethyl or grain alcohol. It is 
formed by the fermentation of sugars. It Is the type 
of alcohol found in whiskey and other spirits. 



SOME OF THE ADVANTAGES OF ALCOHOL 
ASA FUEL ARE: 

1 Alcohols have a much higher octane rating 
than many current, unleaded gasolines. 


Ihe chart below gives approximate alcohol yields 
from different raw materials. It was calculated from 
U.S. Department of Agriculture studies and is based 
on a 95% alcohol yield. The lower proof yields that we 
are primarily interested in will raise these figures even 
higher tor each raw material cited, 


Si aw Material 95% Alcohol Yield 

Corn , , 2,35 gallons per bushel 

Wheal , .... 2.4 gallons per bushel 

Potatoes 0.69 gallons per bushel 

Sweet Potatoes 0.94 gallons per bushel 


Sugar Beets 22.1 gallons per TON 


2 Alcohol with water has little effect on engine 
operation. 


3 Alcohols can be burned leaner. This means a 
high ratio of air to fuel. The result is no air pollutants 
(such as carbon monoxide, hydrocarbons and nitrogen) 
are formed. Thus, no pollution controls are needed. 
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Sherry and Flip 14 

Sherry and Cobbler 8 

Sherry B liters 14 
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Daisy .13 i 

Mini and 13 

Sang a re e . .... 2 12 


Filt] 0 

TEMPERANCE DRINKS 


Lemonade 19 

Lemonade Egg ,,19 

Finn for Parties .......... .19 

Milk and Sstlzor ........... .19 

Soda Cocktail .19 

Apollinarls Lemonade ..... .19 
Lemonade Seltzer Waier . , . , .19 
Saratoga Cooler ........... .19 

While Plush 15 

Soda Lemonade . . , .19 

Orgeat Lemonade ....19 

Lemonade for Parties . . ' 9 


MISCELLANEOUS 


Balgklaua Nectar .......... .22 

Boston Bamboo .18 

Brewing . , , 33 

Beverages lEiat go with food . 37 

Burnet House Cup 24 

Burgundy Cup ,24 

Cordials ,38 

Cups & their Customs .41 

Champagne Cup , . .24 
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Mulled Poll ................ 22 

Moselle Cup .24 

Mulled Claret 24 

Preparation for customers . , , 42 

Punch [origin] 8 

Punches for Dinner Table . . . .34 

Recipe for Hunting Flask 42 

Swiss S ,18 

Syrups, Essences, 

Tinctures, etc. 39 

Sherbets for Dinner Table .... 34 

The Wine Cellar 28 

The Art of Drinking Wine . .... 28 

The Knickerbocker 40 

Wine ,..25 

Whiskey , 32 

Whiskey or Beer ?, ... f ..... .21 



THE SURVIVOR Vo 1 . 5 


2287 


THE SURVIVOR Vo!. 5 


note on missing pages 

The material on liquors from DICK'S ENCYCLOPEDIA 
OF FORMULAS AND PROCESSES , 1072, which wag orig- 
inally on pages 44 to 81/ is no \r in THE SURVIVOR 
Vo!- 2, pages 006-821, 
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THE MIXICOLOGIST 

OR 

HOW TO MIX ALL KINDS 
OF FANCY DRINKS 

J 897 

CONTAINING CLEAR ANU R1-1JAISC.P. |H MICTIONS FOR MINING 
ALL THE! DIFFERENT BEVBRAGIiS USED IN THE UNITED 
STATES, EM BRACING. JWl-EPSs COBBLERS, COCK- 
TAILS, PUNCHES, DURKKES, lf RICHEYS," 
liTC , HTC. , IN ENDLESS VARtST Vi WITH 
SOJUfi RECIPES ON COOKING, AND 
OTHER GENERAL INFORMATION 


INTRODUCTORY 


il HE is Adi age of progress. New ideas mid new 
appliances follow cat 3 l oilier in rapid succes- 
sion lo tii cel the ever- increasing demand for novel- 
ties, which administer In deal me romfotts and 
grai Location to fastidious tastes. ''The Mixicolo- 
gisl " is intended to meet this demand. 

1 1 is with feelings of modesty and diffidence that 
1 approach so important a subject, but my long 
experience, and my hearty desire to produce wlmt I 
hope will become a standard, :md tlrns lo help my 
felhiw workers, and also lo elevate (be tone oAour 
profession, prom pis the undertaking, 

These. I trust. are sufficient reasons for my at- 
le nip ting to write the following. It to ted id liar” 
consisted only in lilling up glasses thoughtlessly, 
and pushing itiem out to customers carelessly, it 
would not be proper lo apeak of it as a polite voca- 


tion and a fine art, and it would be useless to write 
an Lhe subject- Ehil I place it among the more 
elegant cm ploy men Is of life, ami to be a success! ul 
bartender ref|uiics the exercise of those finer facul- 
ties tluit distinguish tbc cultured artist from the 
inexperienced, and which arc so much appreciated 
by gentlemen custo titers. 

In ibis introductory I feci it my duty ro thank 
my friends for inform a Lion received for this book, 
also for hid its nint! suggestions as to bow to distrib- 
ute the panic, and I feel satisfied that I now have 
produced a standard work, having spent much time 
and labor in revising same. Recipes, etc., will be 
readily found by Consulting the index, 

Respectfully, 

TH li AUTHOR 
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"Touch brim! touch foot! the wine is red. 

And leaps to the lips of the free; 

Our wassail true is quickly said— 

Comrade I 1 drink to thee ! 

"Touch foot! touch brim ! who cares? who cares? 
Brothers in sorrow or glee ; 

Glory or danger each gallantly shares— 

Comrade 1 l drink to thee i 

"Touch brim! touch foot! once again, old friend, 
Though the present our last draught be ; 

Wo were boys— we are men— -we’ll be true to the 
Broifcetl I drink to thee l " 


poiqfei'A. 

STOCK TOR A FIRST-CLASS BAR. 

He # ^ He 


FINE LIQUORS, 

OU> WHISKEYS, 

CHOICEST WINES, 

FRENCH CORDIALS, 

IMPORTED A Nil DOMESTIC ALE, *1 HER and STOUT, 
nRnruy SlvLT£EK, 

FINE OLD COONAC, 

IM PORTED ahi> DOMESTIC SODA, 


A SELECT VARJRTV oP SOFT DRINKS, 

PURE and POTENT SELTZtfK, 

SCH ROE DICK'S, AN COST UR A AMU HOKEE'S HITTERS, 

Till! MOST aitudvi'd 
SlttflCTHlH Ult 

SEASONING SI'ICJSS, 

TROPICAL FRUITS, 

AND Ti(H USUAL TURK SYRUPS^ ESSENCES ETC. 
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THE MI XI CO LOG 1ST, 

OR, 

MOW TO MIX ALL DRINKS. 


Whiskey Code tail. 

(Use medium si re glusH ) 

nil glass two thirds full or line iec ; small bnr- 
(jiwliful of syrup; two dashe:; Angostura 
i jigger whiskey. Stir well; strain in conk'd cock- 
tail-glas£; stjute^e the oil from a piece lemon- peel 
cm io[i hi i it is' desired. 

Improved Whiskey Cocktail. 

Prepared in the some mumier as the Iruproved 
brandy Cock I ail, by substituting rye or bourbou 
whiskey for the brandy. 

Brandy Cocktail, 

{I'sc iinall barglnSi.} 

Take ? dasli^ syrup. 

dashes Augu^tini billers, 
i j '9gcr brandy. 

Fill the glass two thirds full shaved ice , stir, and 
Btiaici into coot glass with fruit in season. 

Manhattan Cocktail. 

[ (Medium -size gl-isS-) 

Take i dash Angostura bitters. 

I half l);irS[nnj ii fill Hyttip- 

1 bad jjigget vk'i mouth, 
e half jigger whiskey, 

2 dashes of maraschino. 

.Stir well in glass previously filled vviE.li fine icc; 
strain in cool cocktail gluss. 

3 m proved lira tidy Cocktail. 

ur^liLLiiify 1 ■:) r L-jlaSS. ) 

Take t (laal ics Angostura. 

2 flashes ginn syrup. 

2 dashes muru.adiillo 
j dash absinthe, 

Ji jigger brandy. 

Slit well, and strain with fruit iniiE twisted lei n on - 
peel in a cool champagne glass. 

Martinez. GocktafL 

i ["sf mill Him m^i." [^Ilss]’ 

Take ? flashes orange batters, 
t dash syrup. 


% j ‘tiger Old Tom gut. 

/> jigger vermouth. 

Stir well, and strain into cocktail glass; add one 
ini |K) 1 1 e d cherry. 

Vermouth Cocktail, 

|^[ r SL' Iil( j.;l" Innirj'luKis,] 

f f ill glass two thirds lull fine 1 l.' l r . 

Take 2 dashes mui'nsohsmi, 

3 da si tes An go slum, hi 1 1 u rs . 

1 j igger vi'Minnotb 

Stir, and strain into cock tail -glass’ fruit if desired. 

Absinthe Cocktail. 

(U-se medium -size glass.) 

E ; iM glass nearly full fine ice; cool off claret-glass 
while prepruing, 

'fake 2 flashes Align-. Lora hi I tors, 

3 dnslics ail i sett e- 
'* .! jigger al is i n t lie. 

Add a little water; >tir well, and strain into clarel- 

g!ass. 

Improved Tom Gin Cocktail. 

1 1 V.L' m in-! i 11 a 1 ■ si s.v gl ii ss. ) 

I 1 ' ill v, till fine tee 
Take 1 dash Ctira^oa. 

2 dashes 1 niters (.some preferring orange 

only). 

i jigger Old Tom. 

•Stir well, mid strain in coni cocktail- glass. 

Wach 1 lohl e:r beer en Ha h n sc hwa nt | 

Prepared in same manner, using two flashes syrup 
instead of L'um^oa and Holland gin. 

Coffee Cocktail. 

( U:,c liirge luLE^tass,) 

Fill two thirds full ice. 
i spoonful sugar. 

1 egg. 

V* jigger sherry, 
jigger port. 

f$Liakr: thoroughly, and si min, wit It nutmeg on (03 

Trilby Cocktail. 

(Use medium-size glass.) 

Pill with shaved ice. 
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2 dashes tjfljilftri'y syrup. 

jiRger vermouth. 

y\ fillt; brandy- 

i dash orange bitters. 

Slii wqll, aln! strain in Vo tall, fill Ley glass, with 
Iryit in scascui- 

StJtla Cocktail. 

( Use large EwJta-KlasS:) 

Take i Larspooitril sugar. 

3 dashc-S linker’s or Ariga.sl.ui n bit tel S. 

j, lumps ice {not fine}, 

1 bottle suttii plain (or lemon). 

Sti ve in same glass, with spoon, 

St. Petersburg CucktaiL 

Fill glass with fine ice, using medium-size thin 
glass or goblet ; l lieu empty out ice; now fill with 
sugar, empty again ; time pul its two lumps ice. two 
thirds jigger brandy, piece twisted lemon peel ; fill 
up with champagne- 

IWormug Cocktail. 

(UfLt uieiliuni'iiit glass.) 

^'ake ,} dashes sjmji. 

2 dashes Curafoa. 

'2 dashes Angostura or linker's bitters. 

I dash absinthc. 

1 pony brandy. 

j pony whiskey. 

Stir well, ami strain into long, thin glass, filling 
it up with fresh apoHluaris, mill stir with a spoon 
having a little sugar in il- 

Hendrick Cocktail. 

old-faahicned tmbty gtaai-.jl 

Till two I birds lull ice 

Take a dashes syrup. 

2 dashes bitters. 

i dash absinthe, 

j jigger obi Kentucky bourbon. 

i small slice lemon. 

Stir, and serve in the some glass without strairo 

iug, 

John Collins. 

Put in mixing glass one half lemon with peel on; 
mif s|KJOiifnl sugar: muddle well; Cl! glass two 
thirds full of shaved See, one jigge-f Old Tom gin- 
shake well; strain in thin lemonade-glass; lib with 
chib soda ; stir. 


Irish Cocktail* 

1, 1 ' j-Isism,.) 

Take j lump ice. 

2 drops Angostura or J Inker s billers. 

■j rntg^in Irish whiskey. 
i hot Lie C, ik C- ginger ale. 

This is a very pa Lambic dunk, ami is the fav(.t< in? 
of the Irish members of I'Lirliaiuent. 

Dutch Cock I ail. 

II’sl- liuge j'uhU'L.) 

Otic third, full of beer. 

One bottle ordinary mineral water. 

Tins is a very good drink for stopping thirst. It 
is universally known. 

Chocolate Cocktail. 

[t'se luge le in (made glaHs.l 

Fill w it! t ice. 

Take l bai spoon fit L of sugar, 

i egg. 

)4 jigger inariaschino- 
)/j jigger eh art reuse 

Shake well, and strain ib cuckiail-glass. 

I>urkec, 

|t r Re tinge hIasp.) 

Put in mixing-glass one lemon with peel on; one 
spoonful sugar; muddle well; (ill two thirds full 
fine ice, one jigger Jamaica rum, one potiy Cnrayuu; 
(ill with ciub soda ; carefully stir and strain. This 
will serve fur two split. 

K and E Punch. 

Put in mixing -glass one barnpoouful sugar, one 
[quarter lemon with [red cm: imidtile well; fill two 
|li in Is lull of fttie icc, one jigger whiskey ; fid with 
Apo]|in:iris ; sLii with spoon thoroughly ; strain in 
ale glass previously cooled; add If nib 

Rickey* 

Take nice thin goblet, one lump ice. squeeze juice 
of one good -wined liiuc or two small ones, one jigger 
Old Tom Gin. Till up with Club soda, stir, and 
serve with spoon in goblet. 

Old-fashioned Cocktail- 

Crush in fun: i II bargtass one lump loaf sugar, put 
in two dashes Angostura biller a, one piece twisted 
lemon pod, two or three small lumps of ice, one 
jigger w Ills key. Serve with small bar spoon in glass. 
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Strained Toddy. 

Pul hi misting glass, one barspootiful sugar, one 
quarter lemon with peel on ; muddle; fill g lass two 
tli inis full (if shaved ice, one jigger whiskey, 
Olie jigger water, stir well, strain in St II' cliain- 
pague- glass, nutmeg on tup. 

A Reviver. 

Put three or four lumps pi' ire in lemonade-glass, 
one jigger raspberry syrup, one wineglass milk, 
one pony brandy; fill glass with sweet soda. 

Stone Fence., 

Serve the same as plain whiskey, substituting 
cider for water oit the side- 

Punch a la Dsyyer, 

In punchbowl put — 

i dozen lumps ent loaf sugar, 
l lemon sliced, 
t orange sliced thin. 

1 quart But gundy. 

2 jiggers 1&35 Cognac, 
i quart A poll [naris, 

i quart champagne, 
i large lump ice. 

Stir together j serve. 

Seltzer Lemonade. 

Put i peeled Jem on, cut hi two, In large inking 
gloss, [ large barspooufulsugar, muddle thorough] y, 
fill half full of ku, Jill with Seltzer, stir with spoon, 
strain in thin glass, add fruit. 

Milk Pu licit. 

Till large mixing- glass half full of ice. 

Take i large spoonful of sugar. 
e jigger brandy. 

4 or $ dashes rum. 

Till the glass with milk, shake well, strain in tall, 
thin lemonade -glass, nutmeg on top. 

Brandy and Mint. 

Put in small barglass i lump cut loaf-sugar, dis- 
solve in water. 

Take ] spiig mini, bruised slightly, 
s lumps icc- 
i jigger brandy. 

Servo with small barspoou in glass; ice water on 
side. 


Brandy and Ginger Ale. 

Put in thin lemonade -glass 
i jigger brandy, 
r lump i(x L - 

hill with hiqiorted ginger ale; Servo. 

Absinthe Fruppe. 

Till m i xitig-ghiss with lino ice, one jigger ab- 
sinthe, a few drops anisette ; shako well, strain etc 
claret- glass and fill with Seltzer, 

Champa gne Cup, 

Mix in punchbowl 

1 qunrt champagne, 
t bottle dub soda. 

r pony glass Curnfoa. 

2 slices on climber rind. 

A few straw 1 be tries, if in season. 

3 or 4 slices pineapple. 

Serve in slur oh:tm|Kigiie-gkisxes 

Port Wine Sangaree, 

Fill mixing glass half bill of" fme ice. 
i barspooii ful sugar, 
r piece 1c in un-peel, 
t jigger port wine, 

Shake well, strain in slur champagne- glass, mu 
me.:, on top. 

Whiskey, brandy, and gin in the same manner. 

Half and Half. (Dublin Stylo.) 

Fill ale-glass one half with ale and the oilier with 
stout. 

Dripped Absinthe, 

Till pony-glass in mining glnss, fill around with 
fine ice, iill pony with absinthe, drip about two 
jiggers water through drip ill absinthe, running 
over the sides of pony ; then take out pony and sLir; 
straits in pot t- wine glass. 

Whiskey and Glycerine. 

Half tablespoon fn. I pure glycerine, one jigger of 
whiskey, This is a most excellent remedy for a cold 
or any disease of the throat or lungs. When jrosst- 
bl^ it should be taken a spoonful at a time at inter- 
vals (if a half hour, letting it trickle down the 
throat. If the tasLe is not agreeable, a teaspoon fill 
of winter green essence will make it palatable. 
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Claret Flip, 

Fill mix tug-glass t wo thirds; full of fine ice, large 
bnrspwnlul sugar, two jiggers claret, one egg; 
si lake well, at mo in star dialling no glass, nutmeg 
Oil tU[T. 

Wedding Pituch. 

Take % pint of pineapple juia;, 
l pint i » f ' lemon juice, 
i jjstii of lemon syrup. 

I pint of flare! or port wit]fc 
% pound of sugar. 
l A pint of boiling water, 

6 grains of vanilla, 
r grain of ambergris, 
i pint of strong brandy, 

Rub the vanilla and ambergris with the sugar in 
the brandy thoroughly; let it stand iti a corked 
bottle for a lew hours, shaking occasionally, Then 
add the lemon juice, pineapple juice and wine; filter 
through flannel, and lastly arid the syrup. 

Ten Punch, 

\ Use healed mclal IhhvI.) 

Take pint of good brandy. 

% pin! of t tint. 

% pound of haf-sugar, dissolved in water, 
i ounce of best gietu ten. 
i quart of boiling water. 

1 large leniuti. 

Infuse lEirr tea in the water. Warm a silver or 
Other metal bowl until rpiite hoi; place in it the 
brandy, rum, sugar, and the juice of the lemon. The 
oil of the lemon peel should be fits! obtained Eiy rub- 
bing with a few lumps of list sugar. Set the con- 
tents of the bowl oti fire; and while flaming, pour 
hi ihc tea gradually, st bring with a ladle. It will 
continue t,i» burn for some time, and should be ladled 
into glasses while in lb at condition. A healed 
metd tmwl w Hi cause the punch to bum longer than 
if a china howl Is used. 

Punch a la Remains* 

{( r Hjc n pn rl vf fifteen.) 

la he i bottle of runt 
£ bottle of wine, 
to lemmas. 

2 sweet ora ages, 

2 pounds of powdered sugar. 

ifj eggs. 

Dissolve the sugar in the juice of Lite lemons EL] id 
Oranges, adding the tliiti rind of ‘one orange; si min 
through a sieve into a bowl, atid add by degrees the 


whiles -of the eggs beaten to a froth. Place the 
bowl on ice lbr a while, then SLn in tjriskly the rum 
and the wine, 

Duke of Norfolk Punch, 

( l-vr Wlling.3 

Take ? quarts of brandy. 

i (juart of white wine, 

i (plan of milk, 

\% pounds of sugar. 

6 Ic-mmis. 

3 oranges, 

Tate off the peel of the oranges acid lemons very 
thin; put ilie peel and all the juice into a vessel 
with a close-filling lid. Pour on the brandy, wine 
ami milk, ami add the sugar after having dissolved 
in su [fide til water. Mix well, and cover dose for 
twenty Tour hours, Strain until clear, ami bottle, 

PUNCH, 

The origin <if this word is attributed by Dr, Dorati, in 
his" History of Court Foots," to a club of Athenian wits ; 
lint how lie could possibly connect tlae word Punch with 
these wot lilies, or derive it from either their sayings Or 
doings, we ate tola II y sit a loss to under (it and. Us more 
probable derivation is from the Persian Punj, or from 
the Sanscrit Pauclia, which denotes Ulc usual number of 
ingredients of which it is composed, viz., five. The reef 
pes, however, for making ih is beverage cue very iiutner- 
tms , a till, from various flavoring matters which may he 
aditeil lo it. Punch 1ms i^ceived a host of names derived 
aLike from men or materials. 

B. & s. 

fl.'se me hi mu C It i is inEi+gl.iss,} 

Tyke a pony glass of brandy, 
e small lniiip of ice. 

Arid one bottle oT plain soda water. This bottle 
of Si.idi'L win do for two Split. 

Brandy aud Gum. 

line suLfill barglass.) 

Take ? dashes of gum syrup, 

] small lump of ice, 

1 1 and itic lmlLle to ihe customer and Let him help 
himscEf- 

Scrve ice wylcr in ri separate glass. 

Sherry Cubbler. 

I,[ r st large barglaas-.jl 

Take t tnEdespnonfii! powdered sugar, 
i slice orange cut in i [Tails. 

Dissolve sugar. 

Fill E tie glass with si Laved ice, then fill il up ivilEi 
sherry wine; stir iL carefully. oniJiiieul ihc top wilii 
pineapple amt berries and serve with straws. 
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Clin in pa [fire Cobbler. 

( t 1 S-t tn;i 1 1 k' rtf wine.- (it fotif liU tprt If ;1 ilS-fit rt.J 

I 3 ut, in tall, thin glass two lumps sugar, ime Alice 
orange, one piece twisted lemon peel, fill livu thirds 
full shaved tee, fill balance with wine ; stir moder- 
ately, ornament in a la Sty maimer, ami serve will] 
5 t ra ws. 

Claret Cup. 

Take s bottle of claret, 
little water. 

1 tablespoon Ini of powdered sugar. 

r lenspnnnful of powdered cinnamon, doves, 
Liml allspice,, mixed. 

Y lemon, 
i bottle sod a. 

Mix the ingredients well together,, adding (lie 
Ui.ii l rind of cucumber and some mint, nol pressed. 
Tins is a nice summer beverage for evening jetties. 

Porter Cup, 

'lake t bottle of porter, 

[ bottle of ale, 
t glass of brandy, 

2 dessertspoonful of syrup of ginger, 

3 or 4 lumps of sugar. 

Y tm tin eg, grated, 

] teaspoon fitl carbonate of soda, 
i cucumber. 

Mix ibe porter and ale in a covered jug; add tbo 
brandy, syrup of ginger, and nutmeg; cover it. and 
expose it to the cold Ibr lialf an hour, Whet! serv- 
ing, put in the carbonate of soda. 

Sherry Cocktail, 

(TruF •unit’ll nil villi; f'lnSS,) 

Mule in same manner as whiskey, only using 
Amtmlilhdn sherry. 

Curacoa Punch- 

(Um large Ijarglass.) 

Take one tablespoon Ibl of powdered white sugar 
dissolved in a little water, 

[ wineglass ol biatuly. 

Y wineglass uf Jamaica rum. 

Y pony-glaafl oi Cm ayoa. 
tile in ice of half n Lemon. 

Fill the tumbler wilh shaved ice, shake well, run! 
ornament with fruits of the season. Serve with a 
si l a w . 

Roman Punch. 

(IJm large iiarj^lasf..) 

Take otic tablespoon ful of powdered white sugar. 
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dissolved in a little water. 

t tablespoon fid of raspberry syrup, 
t teaspoon ful of Curag L oa. 
i wineglass of Jan mica ruin, 

Y wineglass of brandy, 
the juice of hall a lemon . 

Pill with shaved ice, shake welt, dash wild port 
wine, and ornament with fruits in season. Serve 
with a straw. 

Burnt Brandy, 

Fnt i lump sugar in saucer, 
i jiggei brandy. 

Id ghl it with a match, let it burn fist a minute or 
so, extinguish the flame, put in whiskey-glass and 

SCI' VC, 

Champagne Punch. 

(One quart of |jUuCh.) 

Take t quart tmUle of champagne wine. 

3 tablespoon fuls of Sugar, 

1 orange, sliced, 

the juice of a lemon. 

2 slices of pineapple, cut in small pieces, 

i wineglass of raspberry or strawberry 

syrup. 

Ornament, with fruits in season, and serve in 
champagne goblets. 

This can be made in any quantity by observing 
the proportions of the ingredients as given above. 

Four tmtltes. of wine make a gallon, and a gallon 
is generally sufficient for fifteen persons in a mixed 
party. 

Tout Gin Cocktail. 

Fill isujdng-gta&s two thirds full of shaved ice. 
l or 3 dashes orange bitters* 

! bat spoonful syrup, 
i jigger Toni gin. 

Stir and strain in cooled cocktail -glass, twist a 
piece uf lemon -pee I over the top to flavor, serve 
fruit if desired, 

Golden Fill, 

Same as Silver Fizz, using (be yolk in, plwce of I he 
while of an egg. 

Hear m mind all flxz.es and similar drinks must 
be taken while effervescing or they lose their natural 
taste. 

Brandy Flz,i, 

(iJiur rued in rrs hqr^hiss I 

Take i tea spool i ful of powdered sugar, 

3 dashes of lemon juice, 
i wineglass of brandy. 

Fill with ice, shake well and strain. 

Fill up the glass with ApolLLuarisor Seltzer wuier . 
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triu Fizz. 

(L'k meili am l^i glass.) 

Take i UMSfHfon fn 1 oi powdered sugar, 

3 dashes of loti] oil juice, 
i wineglass of Old Tom gin, 

Till ivitlt itc, slake well am] strain. 

I'itt op the glass tv till A poll in arts or Seltzer water, 
stir lEiortmghly aud serve. 

Silver Fizz, 

{Use large b.ughtgfj.l 

lake i in E de-spoon fu I of pulverized sugar, 

3 d.edit'S id' lemon or lime juice. 

The white of one egg. 
i wineglass of Old Tom gin. 
a or y small Jumps of iet- 

tfhakc up thoroughly, strain into a medium tiar- 
glass. and fill if up with Seltzer wafer. 

Manhattan MilJh Punch, 

Same as the Cofd Milk Punch, with ihe addition 
of five chops of aromatic tincture. 

Milk Punch. 

(Use large burg la as.) 

Take i deseitspoonful of hue sugar, 
i wineglass of brandy. 

}4 wineglass Santa (Jru?. rum. 
yC glass fme iee. 

Fill with milk, shake the ingredients well together,, 
strain into a large glass, nod gra'e a litlle nutmeg on 

lop. 

Unt Milk Punch. 

(Use large biirglass,} 

Tliis puiieti is made the same as lEie above, with 
tlie exception that hot mitt is used, and no iee. 

Whiskey Ed nr. 

(Ust frloaLI 

Take one large tea spoonful of powdered while 
sugar, dissolved in a little Seltzer or Apollinaris 
water. 

T he juice of half a soin.ll lemon, 
r wineglass of Iwurbou or rye wEiiskey. 

Fill tEic glass full of shaved ice, shake up and 
strain into a claret glass. Ornament with be riles. 

Brandy Sour. 

(Use small hnr^lA34k) 

Take one large teaspoon fol of powdered white 
sugar, dissolved in a little Apolliuaris or sclt7.w 
water. 


The jiaice ofhalf a letuou. 

t dash of Curucon, 
t wineglass of brandy. 

1’ill the glass with shaved ice, shake, And strain 
into a. claret-glass?. Ornament with orange and 
be r ties. 

%g StMlf, 

flSse sttt:ilE bjqrgluss.) 

Take a teaspoon ful of powdered sugar, 

3 das ties of lemon juice, 
i pony of Cura^ua, 

1 pony of brandy, 
f <?££■ 

2 or t si null lumps of tec. 

Ej : ike up well, and remove the ice before serving, 

Apple Toddy, 

(t’fle me i Luma Km; I ass, hat,) 

Take t large teaspoon fill of hue sugar dissolved 
in a little boiling -hot wafer 

j wineglass of brandy (applejack). 

\i of a liaked apple. 

bill the glass two thirds hiEl of boiling water. stir 
up, and grate a lit lie nutmeg on lop, Serve with a 
spoonj 

Pousse 1 ’Amour. 

[Use a s-hi-i 

Take }4 glass of maraschino. 

Yolk of > egg. 

Sufficient vanilla cordial to surround t lie egg. 

i inbles|Hx>ii fid of fine old brandy. 

First; poT.tr hi tEie maraschino, lEien introduce tlie 
yolk with a spoon, without: disturbing the tnata- 
scliino ; nest carefully surround the egg with van ilia 
cordial, and lastly put the brandy on top. 

in making a Ikmsse of any kind the greatest care 
should be observed to keep ail (,hc Ingredients com-- 
posing it separate. This may best be accomplished 
by pouring the different materials from a shetry- 
wiiic glass, ft requires a steady hand and careful 
manipulation to succeed in making a perfect Pousse. 

LawloTs Pousse Uife* 

{Use a small v, i ucglaM.) 

Take % Curafoa, 

){ uia rose! lino, 

% ycllotv chartreuse. 
y( old Cognac brandy. 

Keep all the ingredients separate. See cotichid- 
mg remarks in die preceding recipe. 
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Parisian Pousse Cafe, 

(Uic sumll wLi]cj;lQ5a.) 

Take f, Curafua 

j K irseliwasaer. 

I chartreuse, 

Care should he taken lo keep the ingredients flora 
mixing together. Sue preceding recipes. 

Hot Whiskey Sling. 

(Use medium iHirjjfass, Iml ) 

1'ake i small tea spoon hi l of [modeled sugar, 
i wineglass of bourbon or i yc whiskey. 

Dissolve the .sugar in a little hoi water, add the 
whiskey, mu! fill the glasa two thirds full of boiling 
water; grate a iitUe mil meg on lop mid serve. 

Hot Spited Rum. 

< 1 1 s-e- inciti trin luir^lsas, Itol.} 

Take a small teaspoon fu l of powdered while 
sugar. 

] wineglass of Jamaica rum 
s teaspoon ful of spites (allspice and doves, 
not ground}. 

i piece of sweet butter sts large as half a 
dies toot. 

Dissolve the sugar in n Siule boiling water, add 
the rnm, spices, and butter, and lilt the glass two 
thirds full of boiling under. 

Hot Rum, 

(Use milium harylnss, hut.) 

Take x Lump of cut sugar. 

i wineglass of Jamaica rum. 
t piece of sweet butler us targe as half a 

rliesluul 

Dissolve the sugar ill a little boiling water, add 
the ruin and boiler, fill the- glass two thirds full of 
boiling water, stir, grate a little nutmeg on top, and 
serve. 

Eggnog. 

(Use Isnga hargJn&sd 

Take t large leaspuoufnl of powdered sugar, 
c fresh egg. 

]4 wineglass of brandy. 

wineglass of Santa Cru/. rum. 

A liLlle shrived ice. 

Pill Die glass with rich milk, and shake up the 
ingredients until they art thoroughly mixed. Pour 
the mixture into a goblet, excluding ttae iot, and 
grate a liule nutmeg on top. This may be made 
by using a wineglass of either of the above liquors, 
instead of both combined, 


Hot Eggnog. 

(Use l.irjje ]jJLi^taf.s.) 

This drink is very popular in California, ami is 
made in [iscdsety the same matin er els the cold egg- 
nog above, except Unit you must use boding water 
instead of cce. 

Claret Punch. 

(Usie jjj Ln?^. ) 

Nearly fill willi claret. 

t piece of lemon i*cc!- 

Put in thin lemonade-glass one large spoonful 
sugar, sufficient water to dissolve; fill half full ol 
fine ice; stir well, iritu with fruits, serve with straws 

Brandy Punch. 

(U'se huge burglar.) 

Take c lea spoonful, of powdered sugar, dissolved 
in a lit Lie water. :E 

1 wineglass oT brandy. 

x /i wineglass of Jamaica rum. 

Juice of half a lemon. 

2 slices of orange. 

i piece of pineapple. 

Pill the tumbler with shaved ice; shake up thor- 
oughly, and dress the top with berries in season; 
serve with a straw. 

Brandy and Rum Punch. 

[ Use hirjiv hiirgliiRS t 

Take i tallies poon fill of powdered sugar, dis- 
solved in a little water. 

1 win eg hiss ol Santa Crtw. rum. 

y* wineglass of brandy. 

Juicer of half a small lemon. 

i slice uf orange (cut in quarters.) 

1 piece of pineapple. 

E ■' c Li the tumbler xvith shaved ice; shake well, 
and dress Ihe lop with sliced Lime and berries itt 
season; serve wilt] a straw. 

Hot Brandy. 

In hoi whiskey-glass pot one lump cut-loaf sugar, 
enough lml water lo dissolve, one .jigger brandy; 
Ml glas^ to with in half an inch of the top with hoi 
water. U U 1:11 eg OH top; serve wiLb Spoon rri gl.uS*' 

Hut Iris It Whiskey Punch* 

(UdC J11 C(] in ILL bill j.JilSh.) 

Ta Kc I wine glass Irish whiskey. 

2 wineglasses of boiling water. 

■2 lumps of loaf-sugar. 
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Dissolve l lie sugar well with one wineglass of tZur 
water, then pour it] the u biskey, : 1 1. Ul the balance of 
!.] i e water, and put in a small piece of lemon peeJ. 
Ifefore using' the glass rinse it in hot water. 

Hot Scotch Whiskey Punch, 

(Use MK'nliriru 

Take* i wineglass of" Glcnlivef or I s]«y whiskey. 

2 v, i ueg lasses tiS boiling water. 

Stigm Lu taste. 

Dissolve e 1 ic sugar s 1 1 1 one wii nog hiss of tl lc- 
t, , 1 1 L‘l. I ] Ltfr ll pour in the sv 1 1 i ■- k l, 1 s, - , add the b;lhtlt r of 
the water, find put. in a small piece of lemon peel, 
i So fore using the glass rinse it hi hut water. 

BtfUidy Fix. 

Put in thin. lemonade glass small ha [spoonful 
■Uigur enough water to dissolve . (ill half full of ice, 
juice one quarter lemon, four i lashes pineapple 
syrup, one jigger bra inly : stir well, fill glass full of 
ice, trim with season able fruits; suive with straws. 

C ha mpag ne Cocktail — r Plain.) 

Pnt one lump cut loot sitgat in small. Lit in lemon- 
ade-glass, one nr two hashes Angostura hitlers, one 
piece twisted lemon peel; pul two three small 
lumps of ice; fill with champagne; stir gently; 
serve. 

Champagne Julep. 

Use thin lemonade -glass, one lump ent loaf sugar, 
two or three small lumps of ice. two sprigs mint 
bruised slighllv; pour in the champagne slowly ; 
stir gcnlK until full; add seasonable fruits; serve. 

Brandy Sour. 

I’ ill mixing-glass two thirds hill of fine ice. juice 
one quarter k'liion, out 1 clash Jmmiicn mm, one- targe 
spoonful sugar; shake well strahi in punch glass; 
add fruit. Use seven -eighths jigger brandy. 

Brandy Flip, 

loll mixing-glass two thirds full of fine k’t, one 
ha i spoonful sugar, une jigger brandy, one egg; 
shake well ; strain In star champagne-glass, nutmeg 
on Lop ; serve. 

Brandy and Soda. 

But two oi three lumps ice .in thin lemonade- 
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glass, one jigger brandy; pour in one bottle of dob 
soda. 

fiplificulor. 

(Use medium tliin glass.) 

Hue piece ice; lot customer help himself to 
whiskey, and fill up with Apolliuaris water. 

Buflalo. 

(Use small sublet.) 

And serve same as the foregoing reoijhc. 

Brandy Saugaree. 

(Use medium burglnss.) 

1 ukc % teaspooiifnl of line white sugar dissolved 
in a little water, 

i wineglass of brandy. 

Fill the glass one third full of shaved tee, shake 
up well, Strain into a smalt glass and dash a J Stile 
Fort wine on top. Serve with a little, grated nub 
tueg. 

Whiskey Sang a re e. 

(Use medium bmgl ane. } 

Same as brandy smigarec, only using rye: or 
bourbon whiskey instead of the brandy. 

Gin SangaTte 

Same as brandy or whiskey sauguree, substituting 
Holland or Old Tom gin instead of bra tidy or 
whiskey. 

Brandy Smash, 

Si i i ii I i biirglapj.) 

Tate i bars poon fill of sugar. 

i tabteapoonfuls of water. 

,( or ^ sprigs of Lender mint, 
i wineglass full of brandy. 

Press the mint in the sugar and water to extract 
the flavor, add the brandy, and fill the glass two 
thirds full of shaved ice; Stir thoroughly* and orna- 
ment with half a slice of orange -rad a few fresh 
sprigs of mint ; serve with a straw, 

Gin Smash. 

(Use small bn rg 1 113 , 1 , J 
Take 1 barspoonful of sugar, 
a teaspooufuls of water, 

1 wineglass of gin. 

3 or 4 sprigs of tender mint. 

Put the in in I in the glass, then the sugar and 
water; mash the mint to extract the flavor; add 
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tilt gin, and ft LI up Ute glass with shared, iev; stir 
i;p wdl t mid ornament with two or three fresh 
sprigs of mint. 

Whiskey Sinasih. 

{Ust am ill I bnr^lme } 

Take t bat spoonful of sugar. 

2 teaspoonfuls of water. 

^ or 4 sprigs of young mint. 

i wineglass of whiskey. 

FiOOfred exactly p.s directed in Idle IelsI iecij.M:, 

To Frappe Chantpa^ne + 

Place the t Kittle in the ehnoipngriti pad, ft 11 with 
hue tee and salt; whirl or twist the bottle Severn! 
times, a tn I iL will become almost flroiicti. 

High Ball for Bradley Martin). 

but hi iiiin ale glass one lump of ice; (lit with 
syphon seiuer tu within ati iuefli of tbe fop,, then 
float one half jigger Cognac brandy or 
Rye whiskey. 

Whiskey and Mint. 

Put in bnrglnss one lump cut- loaf sugar, eiioitg.fi 
water lo dissolve, one or two sprigs mini; mash 
sugar and mint together; serve same as plain Whis- 
key, leaving burspunn ill glass, 

{iin Crust, 

(U^e small biirj'lasK-.} 

Gin crust is made like the brandy crust, using 
gin instead of brandy. 

Brandy Daisy, 

{Use smnll bitTglaafi.) 

Take j or 4 dashes of gum syrup. 

j or tj dashes of Cnra^oa cordial. 

The juice of half a small lemon, 

1 small wineglass of brandy. 

s dashes of Jamaica rum. 

hill glass otic (bitd full of shaved ice. 

Shake well, strain into a large cocktail-glass, and 
fill up with SdUer water from a syphon. 

Whiskey Daisy. 

(Use rjiuiE! UnrgliLBSi.J 

Take 3 dashes of gum syrup. 

2 dashes Syrup, 

The juice of half a smalt letuoii. 

3 wineglass of bourbon or rye whiskey, 

T'ifcl glass one third full of shaved iet- 

Sliake well, strain into a large cock t nil glass, ami 
fill Up with SdfcCi', ApolSiuaris or Imperial water. 


Giir Daisy. 

hi same manner ns whiskey, only using gin, 

Beef Tea. 

Put a barspootiftil of the extract in a hot cup; 
add salt, [Kfpper and celery salt; fill the cup with 
hot water, stir well, adding :i feu diups Woroosleo 
shire sauce and a few drops uf old sheny. Serve 
will] fine ice in glass on side. 

Rem sc ti Cooler. 

Pare the rind born a lemon, leaving the rind 
whole; put it in a largo punch- glass wLili mn or 
three small lumps ice and a jigger Old Turn gin; 
fill up will] plain soda. 

Dig 4 Mint, Julep. 

( ["S(- l.'ir j;i thin yliij-S.'i 

Put some mint in glass ; add a bar spoonful powd- 
ered sugar; dissolve; don't crush the mint; [HJl ill 
some fine ice. otic and a quarter jigger fine old 
whiskey; Stir, and fill tip with Lee to Lop of glass; 
now place 1 wo nice sprigs of mint m decorate 

with fruit. ;llii] lastly, u dimll of Si. Grins rum on 
top: sprinkle a hide si 1 gat on mint and serve with 
straws, 

<5 in julep* 

1 1 m.- I ;i r ijr. 1 ii,L2j; iss. I 

The gin jnleji is made with 1 1 sc: same ingredients 
as the mint julep, omitting (be lancy fmugs. 

Whiskey Julep, 

I l'$f In rev h-ugEass. 1 

'['Ik: whiskey julep G made (he same as the mint 
julep, omitting all [mils and benies. 


Pineapple Julep. 

( Vt>r :i [sut-, i>f livf.J 

Take (be juice of two oranges. 

1 gill of raspberry syrup, 

3 gill of Mar : isc I nno. 
a gill of Old Tom gin . 
t quart bottle of sparkling Moselle, 
a ripe pineapple, peeled, sliced, and eul up. 

Ihit all i he materials in a glims bond; he, arid 
serve in flat glasses, onm inented with berries in 
season. 

Brandy julep. 

Same as 3 tig 4, using good brandy instead 
w hiskey. 
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Tom a in! Jerry, 

(Use pundi-bowE for tlie mixture.) 

Take 12 fresh eggs, 

% M-msill bar glass oT Jamaica rum, 

1 }$ teaspoon Fills yf ground ehlHSUlOll. 
teaspuunful of ground cloves. 
li tea spoon Tut of ground allspice. 

Sufficient J Vi h; white sugar. 

Heat the whiles of I tic eggs to a stiff froth, and 
the yolks until i Li-c y are as ihin ns water; then mist 
together, and add the spice and rum; stir op thor- 
oughly, and thicken with sugar until l be mixture 
attains the consistence of a tight batter. 


Row to Serve Tom and Jeny. 

I Use T. anil j, Mug ) 

Take t descrtspoonfnl of tire above mixture. 

e wineglass of brandy or whiskey. 

Fill the glass with boiling water, grate a tittle 
nutmeg on lop, and serve with a spoon. 

Hot English Ruiu Flip. 

^Vtlr: ijaaiLJ 

Take i quart of ate. 

t gill of old runt. 

■I raw fresh eggs. 

4 ounces of moist sugar. 

Heat the ale in a sausepau; Inina t up the eggs and 

Bugar, add the nutmeg and rum. arid pul it nil in a 
pile bur. When the ale is near to rt bod. put it in 

another pitcher; pour it very gradually in the 
pitcher containing the eggs, etc., stir ring ah the 
while very briskly to prevent the eggs from curd- 
ling; then pom the contents of the two pitchers 
from one to the oilier until the mixture is as smooth 
as cream. 


Hot English Ale Flip. 

|,Oiic quart.) 

This as prepared in the same maimer ns the Ruin 
Flip, omitting the iuisi and Ihe whites of two of 
Lhe eggs. 

Sleeper. 

Take i gill of old-vbni, 

1 ounce of sugar. 

2 raw fresh eggs. 
y pint of water. 

Mix wells 


Perl Wine Flip. 

fUsc large Ijarglasa.) 

Take i barepootiful of powdered ang-ar. 
i large wineglass of Port wine 
i fresh egg. 

Glass two thirds full of lev- 

Ih'cak Uitr egg us to Lhe glass, nth! lhe sugar, and 
lastly the wine and ice. Shake up thoroughly, at id 
sliaiu Into a mediuiu-aiaed goblet} nutmeg on top, 

Sherry Wi.De Flip. 

Il'^ Larjw lui rgl hsr 1 

This in; made precisely art Use Fort wine flip, sur>- 
slit u ting sherry wine instead of Port , 

Sherry and Bitters, 

[Use sEsfrij ev i » 

Take one dash of Angostura billers, twist the 
glass ai ou lid so lhal the hitlers L L I cover l he whole 
Mir face of the gb tSK - Fill with sherry wine and 

serve. 

Sherry and Egg. 

L I'm- si iin 11 1 ny; I , i ^s. ! 

Four in glass a Italic sherry, break in l lie glass 
One IVesli egg. Then fill with sherry 

Sherry and Ice. 

I Usl 1 -eiljlEI Isirj^l iissd 

Pul in the glass two or three sinnll lumps of ice. 

Place tlie dccunlcr of wine before customer, 

Catawba Cobbler. 

I Use tinge harglass.) 

Take i tea spoonfuls of fine white sugar, dissolved 
in a little, water. 

[ slice or orange cut into quart era, 

Fill the glass half full uf shaved ice. llleu ill] it 
up with ca taw tan wine, Ornament the top with 
berries in Reason, and serve with straws. 

Kook Cobbler, 

fTsi; L;i rj^ l« tjrjrjjlnss.) 

Tins di'iiik is itinrle the same way as lhe catawba 
cobbler, using Ilock wine instead of Catawba. 

Claret Cobbler. 

(Use lfuge haTgl^js-.J 

This drink is made llie snme way as the cato wbn 
cobbler, using dm el wine instead of carnwtaa, and is 
a very refreshing drink, 
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Saute me Cobhler* 

[T r fic Enrj.'e UarKlass..? 

Tlit same as catawba cobbler, using sauleine in- 
stead uf catawba. 

Rhine Wine Cobbler. 

(ITt Urge biixgjius i 

The same els nvilsuvbn using Rhino wilier 
Brandy Crust. 

(["sc mum II l>S r B I 

Take j or 4 dasher of gum syrup, 
c dash ot Angostura bitters. 

1 wineglass of brandy. 

2 <1 ashes of cura^on. 
i dn sli kmon jtik’e- 

Hcfnrv mixing the above ingredients prepare 
raekluil -glass* as follows: 

Rub a sliced lemon around Hie mti of (lie 
and dip it hi pulverised white sugar,, so tlieL the 
sugar will adhere to the edge of the glass; part; 
half a lemon the Same as you would ail appk (:dl 
in one piece) so that the pa i cog will fit in the wine’ 
glass; pot the above ingredients into a small wEns- 
key-g[as5$ tilled one third full of shaved ice; shake 
m p well, and strain the liquid into the cocktail-glass, 
prepared as above dtrected- 

Whlskfiy Crust. 

(Ufte Sul nil bnrglaas.) 

The whiskey crust is made in the same manner 
ilic brandy crust, rising whiskey instead of 
brandy. 

Shandy Gaff* 

[Une ]iLif;r bargliss, c*r (nijg.J 

Fill the glass half full of ate, and the remaining 
tialf with Irish ganger ale. 

In England, where this drink had its origin, it is 
made with lSas$‘ ale and ginger ale, half and half. 

Half and Half. 

(Use metnl or sLont bannug.) 

Mix half old and half new ak together. 

Tins is the American method, 

ttf A rf and p Arf/' 

(Use mclnl ur stone barmug.) 

Mix porter or stout with ale in equal quantities. 


or io proportions to suit the taste. 

This js the English method, and usually "draw 
it. miidj Mary; the ak first." 

Bishop, 

[Use large suila glass,) 

Take i ten spoonful of powdered white sugar dis- 
solved in i wineglass of water. 

2 thin slices of lemon. 

2 dashes of Jamaica rum. 

3 or three smalt lumps of ice 

Fill the glass with ektfel in' ted Ikirgliiicly ; sliakf 
tip well, and remove the ice before serving. 

English Bishop, 

iTo make one quart.) 

Take i quart of Port wine. 

i orange [stuck pretty well with cloves, the 
quantity being a matter of taste). 

Roast the orange before a fire, and when su in- 
dent ly brown, cut it in quarters, and i>onr over it a 
quart of Port wine (previously made hot), add sugar 
to taste, atid let the mixture simmer over the fire for 
half an hour. 

White Plush. 

(ir*e small barglasH.Ji 

Hand a bottle of bourbon, or rye w hi h key to the 
ctkstomer and let him help himself. Fill up the 
glass with ftesli milk. 

A curious story about the origin of this drink is 
thus told by the New York Hrrahi: 

"There are some mixed drinks that ate standbys, 
and are always popular, such as cocktails, punches, 
and juleps ; but every little white there will be a 
new racket sprung on the public that will have a 
great mu for a time, anil then get knocked out by 
another. About a month ago white plush got its 
start in thi-s way: There was a country buyer down 
from New England so mew here, and a parly of dry 
goods si l-t ei were trying to make it pleaaant fur him. 
fits they tcKsk him into a, swell barroom down town, 
and were going to open sour wine. Saute old story, 
you know, gel him full ns a balloon and then work 
him for a big order. It turned out that this coun- 
tryman was not such a fiat as they thought him. 
Though be had been swigging barrels of hard cider 
and smuggled Canada whiskey for the last twenty 
years, he pi sailed the temperance business on them; 
said be never drank, and he guessed he'd just lake 
.1 glass of water if they'd git him one, as lie was 
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kinder thirsty walkin' sound so in Licit. Well, that 
was a sot back [or [ho boys. They knew he had 
Ms ol money to spend, and In: was one of those 
unapproachable din ks (.hat have got t(> be warmed 
Up bcMe yob can do anything with them. 

‘"Olf ; \ rske something, 1 they said; 'take some 
mil k.' 

"'Wo]], I itn( L S r - a glass of milk would go sorter 
good," said lie 

" St uiio mu' suggested kmnyss, ami told liim what 
il was. As 1 1 1 try did Hot have any kninyss in the 
plate they giivc him some milk and seltzer. That's 
about tin: s.l eh e tiling, One of tin: buys gave the 
bartender a wink, and he put a iL.lsIl of whiskey in 
il. The old man did cml get Oil to it at all. Me 
thought it was l by selUer that favored it. Thy 
nest rt.ni ltd the seltr-cu was left out altogether and 
unjie whiskey [ml in. They kept oti giving it to 
him unlit he got pretty veil scL up. It's a very 
insidious mid sod Hot Eve drink, Pretty soon l lie 
eon i dry man got funny ami tipped Ins glass, over on 
the table. As it spread around he said: 

" ' Gosh, it looks Like white plush. dunT it?' 

"'So it dues,' said the hoys 'Give the gentle- 
man aunt he; ■ ird of while plush, Lf rt ; ' and the 
name has stuck ig it ever si nee." 

Keit Lucky Toddy. 

Same as old-fashioned toddy, adding little lcm oti- 
peel. 

Pony Brandy. 

To serve pony brandy properly, take whiskey 
glass, set it on counter lop downwards, place pony 
on lop, place t small lump ice in a whiskey glass 
Jill [mliy with only finest Cognac. Customer can 
lake it plain or he will pom it on t Lie ice at his 
option. 

Rhine Wine and Seltzer. 

■; line mcdtuiii llil ii 

Till half full or little belter of wine, balance Selt- 
zer or A polio at is. Any still wine in same manner. 
Ice il wanted, only in lump. Kegutatc according lo 
custom ei s de si i ( L . 

Rock and Rye. 

(Uste whiski-y glass.) 

Etarspoonful lock candy syrup, smalt spoon in 
glass. Get customer help 1 dm self to whiskey. 
This is the best It,, and k. Also honey can be used, 
only dissolving boucy well before the liquoi fa 
punted in. 


Sheridan Punch or Float, 

Strain lemonade in thin lemonade-glass to within 
an im eli of lop, iloal over a spoon one half jigger u-f 
whiskey on lemonade. 

Old-fashioned Toddy. 

(U S| S thick 

One good-sized lump sugar, dissolve with * Tiuh> 
water, one lump ice, one jigger whiskey; sth; add 
nutmeg and strve in same glass. 

Bene die time. 

Served in the same manner as pony brandy. All 
Gkjucrs served in same style except puusse-cafe. 

Golden Slipper. 

i’nl i i l bell -shape claret glass half jigger yellow 
Chartreuse, yolk of one egg, fill with Kirsch Wasser. 

To Servo Champagne, 

Place the required number of Champagne-glasses 
on the bar filled with fuse tec; take wine carefully 
rom Use tee and place on bnr; remove the wire 
from the cork with nippers; if corded, be sure and 
cut all clean from neck of bottle and cork; while 
doing this do not remove the bottle frotii the bar; 
when done, pull the cork about one third out, wipe 
the lip of tbv bottle carefully with a clean napkin or 
towel, throw the ice from the champague-glasse# 
and draw the coik slowly; pour a little wine in 
each glass, then commence again with the fuflt and 
pour as much as you can without having the foam 
run over the sides ; continue (tils until alL the glasses 
nire filled. Always leave the bottle on the bar with 
the cork by its side or on the. top of the bottle until 
the entire party have finished their vhic. 

Jlovri of Claret Punch. 

Four I mUlcs of Claret. Dissolve in suETicidJl 
water* 3 lahlcspoonfuls of powdered sugar for each 
hot tie of L’latcl ; slice in two lemons and two 
oranges, also some pineapple; pout in Uie elurct; 
mix well, and just before serving put in enje quart 
of cl o i in i ■ ■■; ! : : ■ c. ' I; ■ : ■ i : ; i : ; 1 1 1.- . Sc i vo v.i-ti sipirue piece of 
ice in the. bowl. 

Crfrnic de Men the, 

hill sherry -glass wEth fine ice, pour in Creme tie 
Me tithe over the ice until glass is full; serve with 
one straw in glass. 
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Eggnog In Quantity. 

Two and a half gallons. Separate Hie whiles 
from the yolks of one dozen eggs, whip them sep- 
arately— the whites unlit very si 3 If, the yolks until 
very thin ■ put the yolks in largo howl r add three 
pounds powdered sugar, stirring constantly t» pte. 
vent sugar from tumping, throe pints brandy, one 
pint Jamaica mini, two gallons rich milk. While 
stirring put in an ounce of tint meg, II not strong 
enough tu suit, add more brandy, iheu put l lie 
whites on top. When serving, cut off a small quan- 
tity of while and put on top of glass with a dash of 
mil meg. 

Apple Blandly CockUil. 

I" ill mixing glass two thirds full of ice. small bar 
s| willful Syrup, two dashes A ii gnat Lira bitters, three 
dashes Curasao, one jigger apple brandy, Slir 
well; atrniu in cock tail -glass, 

Coffee Cobbler. 

| Use Lnrgc lemonade gliaM 

Mil glass two thirds with ice, one dessert teaspoon - 
fill powdered sugar; fill with colfhe, slit, then pour 
im one jigger brandy; stir thoroughly. Serve with 
a. straw. An excellent stimulant. 

Tea Cobbler. 

[T?te larjfr t^ tiLoinulc-gilaas.) 

Made in satue manner as Coffee Cobbler, using Irish 
whiskey instead of brandy, with a thin slice lemon 
added. 

Snow Flake. 

(Use Hi in gfaAn.J 

Take largo thin glass half filled with sweet milk , 
fill up with Imperial or seltzer water ; both ingred 
ients must be cold. 

St. CfcArUa’ Punch, 

(Ug( large burglasF.] 

Take i leaspooTlfhl of powdered sugar, dissolved 
in a little watet . 

i wine gliLss of 1'orl wine. 

[ potty glass of brandy. 

The juice of quarter of a lemon 
PUS the tumbler with shaved ice, shake well, OT Tin- 
mein, with fruits ill season, ami serve with a straw. 

La Casino Fizz. 

Fill lemonade glass with line lee to cool jl Pul 


in mixing glass !wo thirds fme Ice, juice one 
quarter lemon, one bar spoon hi 1 sugar, three dashes 
Curasao, white of one egg; shake well, strain, fill 
with xypliciti JJclL^er. 

Rum Sour, 

Fill mixing glass two thirds full of fine ice, juice 
one quarter lemon, large spoonful syrup, one jigger 
N. II., Jamaica or £>t. Croix mm; shake we Ik 
fitraiii in star Champagne -glass with fruit. 

An Eye-opflaer. 

in tall, lb in glass put one teaspoouful Eromo 
JiultKcr, one jigger Holland or 'Com Gin {genuine}, 
fdl with club soda ; drink while effervesce id- 

Snow Ball. 

Place on the bar a large lemonade glass full of 
fine ice, putting in a mixing glass one half table- 
spoonful fine sugar, half jigger whiskey and white 
of one egg. Fill three fourths with fine ice; shake 
well and strain into the lemonade glass, after 
throwing out the ice; then fill with imported ginger 
ale. 

Velvet Gaff. 

One pint of Champagne, one pint of Dublin 
Stout, mixed in a how] or pitcher. Serve in star 
Champagne glasses. 

Hints on Using Ice. 

Great care should be used in handling tee. Do 
not use the hands. Sometimes a eu stonier asks for 
more ice. Use spoon or silver scoop. See that 
yotir ice is perfectly clean and properly .shared, also- 
having some i Limps arranged, according to demand 
for different drinks. 

.Brandy Toddy. 

Fill mixing glass two thirds full of fine ice, lar gc 
lxnSjHionful syrup, one jigger brandy; stir well and 
st 1. 1 in into previously cool cocktail glass; add a 
liiLle nutmeg. 

Attorney General. 

(Similar to Kentucky Toddy. i 

'lake good-sized thick glass; two Jumps cut 
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sugar dissolve in n little water, two lumps ice, one 
p i K L-r Kentucky whiskey {Loimgape) ; stir; add one 

small slice lemon noil little nutmeg- Serve in same 
gtnSTJ. wit ll s[HK>ifc. 

Ale Sangarce. 

(trj-c: thin glass,) 

Barspoouful sugar, a few drops lemon, little 
■'nUer to dissolve, one lump ire; pom ale in slowly. 
Stir carefully, filling up with the ale, Sci vc with a 
little rut L meg oil top. 

Porter Sattgarc^ 

{One thin ) 

Same sis Ale T^angaicc, using porter. 

Whiskey Putich, 

(Usr lemonade-glnM.) 

Take quarter of a lemon, one harpjjooiiful sugar, 
Utile water; press the lemon; one jigger bourbon 
or rye whiskey, fill glnsii with ice, two flushes rum ; 
shake well ami strain into cool sfeni punch- glass, 
odd fruit. Two or three punches can be made in 
large glass at the same time, first filling up your 
stem glasses with ice for as many as required. This 
is one of the liest ways to make a goml whiskey 
punch. 

01d-f(ishionetl Punch 
(1}?t medium- sized glass.) 

prfade with same ingredients as the foregoing,, ex 
oepting to stir with spoon and serve with the ice iu 
lame glass with a st i niner or straws. 

Whiskey Punch. 

(Chicago stylr J 

Take two same sized mixing glasses, fill with ice, 
put four dashes syrup, four (hishcs lemon, out 
jigger whiskey in one of the mixing glasses; place 
the other on lop, se versing until cold, then straiu 
[rum both into Coul glass, holding tliein fit inly ; add 
Li nit. 


5L Ctoijt or Jamaica Rum Punch, 

i n same manner as whiskey punch. 

Ciizarnciiiy, 

t3r.li, ;ili. i| in, 

CUL. W, 11. SMITH, 

0.BHDWW, .MJO, KOSi, A HU F. A. URAJ>]L.E . 

Make some lemonade. strain into piU'lier, (hen 
half fill some tilth glasses ivilii ice. pm in some 
Cazarsu- cogitac, and lift lift with the lemonade. 

Bijou CocktaiL 

Take y\ Grand Marnier. 
y\ Wo month. 
y\ rk mouth Gin. 

Mix and Strain ; n delicious drink. Grand Marnier 
enn also he served in pony -glass like any tiquor. 

Swiss S« 

Made In same manner as Absinthe Frappc, usinj; 
white of egg, and well slukeii, strained, and filled with 
seltier, 

Boston Bamboo, 

Take *4 Vermouth. 

\i sherry, 

Bit lets and syrup 
Stir and strain 

Dorse’s Nock* 

{ ( ) Elf- 1 ILI g 5 , (hill .glnjifl-) 

Cut llie whole of a lemon-peel, in a long siring, 
plate into glass, Holding one end of peel, filling with 
ice. hut in two dashes of bitters, bottle of imported 
printer ale. Some prefer a jigger uf whiskey, filling 
with seltzer. 

Four Nice After-Dinner Drinks, 

TJflr I. Tony brandy. 

Ifo, 3. 1J randy and CuraCOtu Use pony, % ol 
eacln 

Nfl. 3. Creme Dciflcnthe, iced. 

Ho. 4. Tony Grand Marnier, If feed* use sherry 
glM*. 
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Milk and Sellier* 

(Uit (sirgc 

Fill the glass half full of milk, and the remaining 
half with seltzer water. 

Saratctga Cooler. 

(Uae In I'Kt-- Lbirglsiss.) 

Take i teaspoon fill of powdered white sugar. 

Juke of half a lemon. 

1 bottle of gi tiger ale. 

2 small lumps of i c r ■ _ 

fLir well, and remove the ice before serving. 

Plain Lemonade. 

(Use Lnrglfiss.} 

Take the juice of half a large lemon, 
tables pooiifuls of sugar, 

a or 3 pieces of orange. 

Shake, and so t ee with straws. 

Egg Lemonade. 

Same as plain, putting in egg only; shake longer. 

Sod el Cocktail, 

Take lemonade glass two I birds full of ice, one 
desert spoonful of sugar, two dashes Sc brooder's bat* 
Sets, leuioti peel, bottle Trilby s&da water ; stir, and 
serve in same gloss, 

Apolllmris Lemonade, 

(the leuicn?<dt? l 

Mash one whole lemon, One large spoonful sugar, 
hall fill with ice, fill ie|k with the ApolHnarEs water; 
stir K and strain into Ullli glass, adding fruit. 

Seltzer Lemonade* 

In same manner as A poll in at is, using Seiner or 
Imperial water, the last being a very fine water 
known as Wagner's Imperial. 

Lemonade. 

This drink, although simple iti name, is very 


important ill first class bars. Out good-sized lemon, 
peeled, cut in half, one and ptie half large spoonfuls 
sugar, the lemon well pressed; fill glass two thirds 
full of ice, fill with water, and shake thoroughly, 
and strain carefully into thin glass, or serve with 
straws, adding fruit according to customer's wish. 
Can be made sour, and with Apollinari-f or StlUer 
recording to order. 

Soda Lemonade. 

(Use lnrge soita-glaas,) 

Take i tablespoon All of powdered white sugar, 
juice of half a lemon, 
j bottle of plain soda water. 
j or 3 small lumps of ice. 

Stir np well, and serve with straws or strakt 

SHbTEUR Lhhonjvde may be made by substiiu 
Eng Seltzer water for the soda, 

Egg Lemonade. 

(Use large harglltSS-) 

Take 1 large tablespoon fill of pulverized wltiV, 
sugar. 

Juice of half ft lemon. 

1 fresh egg. 

3 or 5 small lumps of ice. 

Shake tip thoroughly, strain into a soda water glftfll 
find All tip the glass with soda or seltzer water. Of’ 
name n t jvitL be rri es . 

Orgeat Lemonade, 

(Use large tnigh^S-) 

Take t tablespoon fill of powdered white sugar, 

}{ w i n eg ia ss o f o rgen t sy r u p. 

The juice of half a lemon, 

1,311 the tumbler out third full of fine ice, balance 
water. Shake well, and ornament with berries in 
t treason. Serve. 

Fine Lemonade for Parties. 

(One gallon.) 

Take the rind of 8 lentous. 

Juice of 12 lemons. 

2 pounds of loaf sugar. 
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I gallon boiling watei 

Rub the i ii ids nE (Ik; eight ieiMuUS (Hi (lie sugar 
until it tin^ absorbed all the oil from them, and put 
it with tht remainder iif the sugar into a jug; add 
llie lemon juice (but sit) pips), find pour over Use 
whole the boiling water. When the sugar is dis- 
solved strain the lemonade through a piece of mils- 
hi i, and when tool it will be ready for use. The 
lemonade will he much improved by having the 
whites of four eg^s ben ten up wi|:h it- A huger or 
ssnalki quantity of Shi:; nan be tiunJe hy increasing 
or diminishing the ingredients used. 


TOASTS AflD SENTIMENTS* 

I'll tofipt America's rlnuglilcrs— tel nlL Jill tliuir gln.&BC3 — 

Whoflc heatUy and virtue l he whole world jnrpasses. 

May blessings aisml tli(m h go wherever they will, 

A nd font i :i 1 ! the man I hut t er offers them ill. 

Lovely vrofoiiii — man’s lwsl arul deatt.i ^ift of life. 

3-ovr to oelp, fi Itnuhdiip t<> ■* a mil goorj-will to nil, 

Mny every woman haw a protector, 1>nt not a tyrant. 

] lew's lo iho iinin who never lets his longue cut li i n dwi| 
throat. 

lb' re's to the mail v!m nevtr (junrrcls ^[l,h his bread cmd 
butter. 

Here's lo the uiaci who tuvc-r looks a gift home in the 
mouth. 


HINTS FOR YO UNG 
BARTENDERS 


a. An efficient 1 jar tender's first aim should be to 
please Ids customers, ]ti \ Luj.; particular attention to 
meet the bid i vidua I. wishes of those whose tastes and 
desires he Sins already watched and ascertained; 
and. with those whose peculiarities lie baa had no 
opportunity of learning, he shou Id politely inquire 
how r they wish llieii beverage served r and use Ids 
best judgment, in endeavoring to Till their desires to 
iheir entile sutishictloiu Itt this way he wilt hot 
Tail to acquire popularity and success. 

2, Ice must be washed, clean before being used,, 
and the si neves' lunched with (he ha mb but placed 
in the glass either with an ice-scoop or tongs. 

\ Fancy chinks me usually ot name tiled with 
such fruits as are in season- When a beverage re- 
quires to be strained into a glass, die fruit is added 
aftci straining : but when tins is not (he case, the 
fin it is introduced into the glass at once- Fruit, of 
course, utusl mil be handled, but picked with a sil- 
ver sputm or fink. 

\ In jireftariug any kind of a hot drink, the 
glass should always lie first rinsed rapidly with hot 
water: if this is not done the drink velii not he 
served sufficiently hot to suit a fastidious customer, 
lie sides, the healing of the glass will prevent ii 
fioin breaking when the Eroding water is suddenly 

introduced. 

In preparing cold drinks great discrimination 


should be observed in the use of ice. As a general 
rule, shaved ice should be used -when spirits form 
the principal ingredient of the drink, and no watei 
is employed. When eggs, milk, wine, vermouth 
Seltzer or other mineral waters are used in pre par- 
ing a drink, it is better to use small lumps of ice, 
and these should always be removed from the glass 
before serving lo the customer. 

5-. Sugar docs not readily dissolve in spirits; 
therefore, when making any kind of hoi drink, put 
sufficient boiling water in the glass to dissolve the 
sugar, before yon add the spirits. 

7. When making cold mixed drinks it is usually 
belter to dissolve the sugar with a little cold water, 
before adding the spirits. This is not, however, 
necessary when a quantity of shaved ice is used. 
In making cocktails the Use of syrup has almost 
entirely superseded while sugar. 

M. When drinks are mafic with -eggs or milk, or 
both, and hot wine or spirits is to be mixed with 
them, the tatter muxt ahvayi be poured on the former 
gradually, and the mixture stirred brisk I v during 
the process; otherwise the eggs and milk will 
curdle. This is more particularly (he case when 
laige quantities of such mm lures are to be pre- 
pared, Such drinks as ” English Rum Flip," " Hot 
Eggnog" and, "Mulled Wine" are sure to be 
spoiled uti less these precautions are observed. 
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THE LATEST 


Hobson Ritikey, 

A regular ritkcy, with a lump uf 

sugar, made in an old-fashioned toddy glass. 

Groenlo, 

Take a split glass, half filled with shaved icc, 
add half a jigger of creme de menthc and half a 
jigger of Plymouth gin ; syphon with seltzer, 

Suissesse. 

One half jigger of absinthe, a tablespoonful of 
orgeat syrup, one white of egg; put into a mixing 


glass, fill with cracked ire, shake; strain into a 
wine-glass, 

Dowey Cocktail, 

Fill a smalt glass with equal quantities of cromc 
yvette (blue), npricotine (red),, arid maraschino 
(white). 

Gin Puff, 

(DtumaTErn to 1'irii. h or. 1,1, ) 

Take lemonade glass, fill. with fine ice, i 
spoonful powdered sugar, r jigger of old turn nr 
phosphate gin, fill glass with milk, shake well and 
strain, i piece of lemon peel squeezed over lop. 
Serve. 


SHALL IT BE 
WHISKEY OR BEER? 


BEVERAGES COMPARED. 

How to Tell Whether You Arc Physically Better Suited to One Than the Other. 


Is it heller fur a mail to drink whiskey or to stick to 
beer? Now, that is a very proper quest 1cm for thou- 
sands of people, and it is very important that it should 
be answered correctly, J f a man who ought to drink 
beer should confine himself to whiskey, the conse- 
quences might be disastrous; and the same would be 
true when a man whom nature has marked for a whis- 
key drinker devotes most of his bibulous energy to beer. 
There is all the difference in the world between the 
two beverages, says a writer in the New York World, 
They are made, in the first place, of different materials, 
beer being a spank Ling beverage, ii heavily charged in 


the process of fermentation with carbonic acid gas, 
while whiskey is quiet, and, in this respect, inoffensive. 
User contains very little alcohol in proportion to the 
whole quantity of fluid, sometimes but four percent, 
while wins key contains from forty to fifty percent, beer 
is therefore largely made up of water. Whiskey lias 
very Uttie water in Lis composition. Deer has a “tjcad/ 1 
while whiskey has none, Peer is liable to spoil uni cm 
kept cold. Whiskey will keep at any temperature, 

Adu iterated beer is, without question, much more 
UEihealthfuf than pure beer made of hops and mall, but 
when the health fulness o-f any sort of beer is compared 
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'iviilll whiskey, it is not to mud!] the ingrcdicrils of the 
beer that enter into the question ns the general! character 
of the 1 ii 1 1 lin l_, Jiini the effect of (I^T c :i L quantities of it on 
Certain organs, especially the ! i vcj (he kidneys, and line 
bladder. 

A n i mi who habitually drinks beer takes a much 
greatc) quantity of liquid into Ids system than one | lq 
drinks w h tskty. It wotild therefore stand to te^on that 
if they wcie equally harmful, admitting that they arc 
harmful, [lie Itecr-ilri raker would suffer the more, It is 
also important to bear in mind that there is a great dif- 
ference in temperament between diJTurcm individuals. 
A man who can drink beer in considerable rjuanlilics 
with little bad effect, might be easily iq^ei by a moder- 
ate indulgence in whiskey, and so, oil the other hand, 
there me many persons accustomed to whiskey who are 
injuriously affected immediately im drinking beer. 

Since it would be difficult to obtain proper subjects 
for an experiment of tins sort, it will probably answer 
tlie piirjKJHC to compare l>eer -drill king countries, cl is- 
Liieta, and nations, tv i lit those that drink little beer, but 
consume great quantities of whiskey. An opportunity 
for such * comparison in afforded in studying the health 
statistics of the north n:id south of England. 

The percentage of deaths in the south of England is 
somewhat larger, but the must curious difference be- 
tween the two sections in, that while the north is com- 
paratively bee from gout and rheumatism, those diseases 
are very prevalent in the south. Gout and rheumatism 

ate found to prevail especially in .Manufacturing, cities, 
where much beer, porter, and ale are drunk. The 

same is true of the ciiies of Germany, whereas in Scot' 
tand and in Spain there ii a happy absent of both 
maladies. 

striking has been (fie coincidence of die association 
of gouty disease with die habit uf beet drinking that 
tioolors have concluded there must be some pathological 
connection between them. It has also been found In 
individual cases that many patients who tom plain ol 


guilt have been beer th inkers, and that they experience 
relief immediately on giving up this beverage. 

[Jr r Sr Weir Mitchell declares that the safest drink is 
whiskey, provided tiieie is not some objection peculiar 
to the individual, E’robably most physicians wilt agree 
wiili the due tor's views generally, though (bey will all 
declare that whiskey, being itioug in alcohol, should be 
used moderately. 

The trouble with beer is that It puts S gre.lt (an on the 
liver and kidneys. The mere passing off of gicat cpinn- 
titles of liquid is unnatural, ami when persisted in, so 
weakens these organs as to in vile cirrhosis of the liver, 
flight's disease, and other compl.timc 

Never diclcs-s, each man is * law unto himself, and 
after first determining to be model ate, you should find 

out which beverage you nre suited for. One good test 
is Co examine the long tie in the morning after drinking. 
If it is coated after drill king beer, and riot coated after 
drinking whiskey, leave beer alone. If it is coated after 
drinking whiskey, hut not after drinking beer, leave 
whiskey alone. If it is coated after drinking both, 
leave both alone. 

Fiji Cocktail. 

(A laT.O. Will Lama.) 

Ufw medium thin glaaar 1 lump of ice, a little; sugar, 
&da&hcffu( Ijittcrfc, 1 jigger of 01 d Tom gin and fill ua 
with wltMjr, fttir ami serve- 

Mulled Port. 

(For I? persons.) 

Use largo punch bowl, ft quart bottles of port wine, 

EIjjc sugar, 12 cloves, and 1 nutmeg grated;, pluee in 
(i Kuicepan over a fire till almost boiling, strain, a Ltd 
serve with, ladle ; Mwi add one slick of citiaftiuon- 

Itaiaklava Nectar. 

(For 15 person h.) 

Uhh largo ] i Licit'] ■ lu>wl. Fed 2 famous unit put ped 
cn Irnwl; tqUCelO the lemon on them and add 1 fable- 
f|mjous of sugar, ] l ref?^ to os tract flavor, add 2 bottles of 
jifatnaodft water, 2 bottles of chanipfigTie, 2 bottle# of 
datot, stir, put in a block of i-CC, dr a pa with fruit, arid 
sorve with Indio, 



THE SURVIVOR Voi. .1 


2310 

23 


THE SURVIVOR Yoi. 5 



One of the likvurilc drinks in olden times was that 
called "I^auih’s Woof,” which deri vfi 3 i E h name From 
the I at oi Novt in ln-r, n day dedicated l() the angel pre. 
siding over fruits and seeds, and lert.sed “La m asuhaV 1 
which has HLLlKacqnetitSy been corrupted into ri Sjttulj'n: 

WOHll." 

Recipe fur Iamb's Wool. 

To -niLfi quart of string hot nlendd i I mj pulp of sii 
rousted apples, together with u email quantity of grated 
nutmeg and ^iaiger,. with h sutiicient quantity of mw 

augur tu sweeten it; « L L r thn mi Mure assiduously, nod 
let it he served hoi. 

Of equal Jt ntii jiiity ,Jind of nearly til B iy|.mc COTnjWBition, 
is (he Wiiasail Howl, which in man p parts of England 
is still partaken of on On ietnsiw IXv, imd i s alluded to 
by Shakspeare in his “ Midauinmci; ^Nights Dream.” 
in Jesus College, Els ibid, we are Col d t it is drunk on the 
Festival of ftt, David, out of n sill ve r-giit (sow l holding 
ten gallon a, which oils presented to that College by Sir 
VY utkm William Wynne, in 1732. 

Recipa for the Wfttsai;; Bowl 

Tut into r quart of warm beer one pound ol ruw 
anger, on which grate a nutmeg and some ginger; then 
add four glasses of sherry and two quarts more of beer, 
with tli rue slices ut lemon ; add more augur, if required, 
and servo it nith three si Seen yf t> milled bread floating 
hi i(. 

Another genua of beverages, if so it may bo termed* 
of considoiabla antiquity, comprise those eom pcndt ions 
Wing milk for ill ei r Loaia, Or, as I Sr Johnson describes 
thorn, ^milk curdled with wine and c-tber acids,” known 
under the name of PoRsets— such os milk possets, pepner- 
pw»ot, oiderpoeeet, ur egg-pnmet. II lost of these, now- 
nb/tj aru restricted ta the W3 chain her, whore they are 
taken in cases of catarrh, to act ah afroeablu rtud orifice, 
They appear Lcj us to be too much ana, minted with tallow 
applied to the noao, to induce si a to give recipes for their 
oorapoeitioo, although in olden times they seem to Lave 
been drunk on festive occasions, aa Shaknpearc nays — 

" W* ttLIL have a poaaet at the end of aaCs-eoat fh*-” 


and Sir John Suckling, who lived tu the esrty part of 
the ( 7lli century, Iizlo iu one of his poems the lino — 

,J In oune the brideoms ids w it It (.lie pociiet.” 

The t Irfieo-e-up ntnl Loving-cup nppcnr to be SyflOny- 
jiioiiH Li ri ilk for o beverage, the drink Log of which has 
Ire eii from lime iimmtimirLa! a grout feature at the 
corporation dinners In Loudon and other luj-j'ft towns, 
us hIikj jit the fosuilK of the various trade companies 
find the Inna of Court — tiie misturo of which is a 
co hi pound -fif wine and Afsicee, fufrnoi'ly einlled "■Sack,' 1 ' 
snd is bo tided round the table, before the rcniovol of 
the cloth , in large silver cups, from which no one is 
nil owed to drink before the guest oil either aide nf 
him has stood up ; the perani] who drinks then mes 
jui-d bows to liia neighbors. Thi& custom is said io 
have originated in the precaution (o keep the right or 
dagger 1 1 all d employed, an it WOH a frequent jirjtotice 
with die Danes to stab tlmir companions in the back at 
the time they were drinking. Thy most notable in- 
stance of this was the treachery employed by hUfriJa, 
who stubbed King Mdwurd tlie Martyr at Oorie Castle 
whilst thug engaged. 

Rear Cups. 

These oil] is should always be made with gr>od sound 
. aln, 1 1 1 1 1 not too strong; and should jo variably lie drank 
from Lhe tankjird, and not poured into glBseea, as they 
are generally more agreeable to the taAte than to the 
eight, and it is impeninyo that they should be kept hot. 

Hot ASa Cup. 

; J o a quart of ale, boated, add two wino-glajmeii of 
gin, 0110 wine-glass of sherry, two labtespooiiiuls of 
American bitters, plenty of doves fllld cinnamon, and 
four tabloftpoouFuifl of moist sugiLr, 

Copni Cup. 

Heal two qmttta of nLe; Futd (our W ill o-gl hsdwe of 
1 1 randy, three W i uo-gl aaaes of IloyonU, a pound and rt 
half of lump a 1 1 gar, aud the juice of one lemon. Toast 
a dies of brea^l, stick a sSLce of lemon on it with 
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U cloves, ovit Vi'liich grtUfi some mit.niftg, nod 

SflrYe liol. 

■'illlrHCl" Cup 

A 1 1 ! lit of JKcotcli ill 0 p ft fiinl nf Inild Imer, half n pint 
of bniEiity, el pint ofalierrv, hull I" a pound nf loaf sugar, 
mul plenty of grateil iiuline-g. lliis cup may be drank 
cither hot or nold. 

Burgundy Cup. 

To ji battle of Burgundy wiiis (uid ft wme^lasa 
of uojenti, three wine-glasses of pim> apple syrup, 
one Yy illc glrtaS of brandy , nml n i Llnrter of Ll fiouud 
of ijowdered Hogftr. fry well : add je bottle of eellzer 
or Bodfl’wnter before drinking, nml aervu with fi Aprig 
of borage. 

mulled Oft ret. 

The bent way of mu I ling ehtrel .a simply In he:nt it 
with fi solliuienl quantity of sugar ami fe sliuk of 
nmiitruon. r J’o lllifi u small rjLiitntity of brandy tsusy 
lie added, if prelcrrcd, 


frhnmpeiguo Cup. 

To ft bottle of chain pagtm odd n wine-glftas of 
Madeira or 4 terry, a llcitior-ghtsg of Maraschino, two 
sEicOA di fcrni'illo orange-peel, flinl one H-t i c.'ir of lemon- 
peel. Before drinking, pour in ft botllrc of eeUjer- 
water, iLiid Aervc with ji .sprig of verbena or a very 
small piece of thinly-cut peeling of cucumber 

Moselle Cap, 

To a bottle of jMoseilc add ft owc&i orange sliced,, ft 
hud or two of tnioL, fmgc, borage, and the block 
rilr;:lilL, Let libs fttftlliE for three h-uure; strain ofl', 
m f I sweat en to taste with clarified sugar. 

Hock Cup. 

To a bottle of hock add three nhiC'glrtMCA of 
?] ic-rry, one lemon sliced, and some balm or borage. 
Ixd 3|. a laud two hours; sweeten to taste, anJ add 
a hoLtle of &ell£cr-water. 


Con Limed from page 2264 

pn lv deprived of its Wood it will at once cx:- 
pite, ninec Lbe blond nourish es the tissues, nml 
crus fern ils Ftp-wind properl ten ii]ion them ; tmt 
chat, under Certain Circumstancea, ihe vitabnarti- 
festfttinufl may perns t for a loii^ time Jifc or the 
blood liftti been rthstmc ted . TIlea, lie Ptatea, may 
l >0 observed At any time in ji cohl-blootlcd r*iij - 
msl, end especially dut iri|T tliacynl season , Thus, 
o fiO^ in winter will preserve its vi Ln I i ( y for twen- 
ty- four bouts after the withdrawal of its blued ; 
nod if cue of thy abdominal ■. ei?ss be opened 
mid feebly rnline or sugared IS" Ate r, or even mer- 
ettrj, l>c iujAcleii, tiniii ■■ I [ the blood if? replaced 
by tbo Liquid, rim ft ni run I may Hi id move. leiy*, 
Jind manifest nil the ordinary sign* of life far 
several liny* If the web of the foot he exam- 
inol by the mlcrcpeopc, n flu hi entirely desiitule 
of globules will hd seen to s: Lmu LseLir ill it, show- 
ing that Elm hlood globules have been rcmovrul 
without stlP] lending the functions of life. This 
is Rieted 6o be Roincwhftt nllftlogCUS to Itie eoitcli- 
lioil of t.liEn^'1 in the fiibemAtbm of nnimulft, ftftd 
in the cold Ptugc of chololn til IliftU, (tiii iuj.'; wlsicii 
the rircLita tioii trifts- Apparently rcnsjE compleEdy, 
po t h at no blood f h n I L do w if mi ft) tC ry I 'C o|sen- 
ikI, ftlld yet ft 1 1 lbe crdillftry Tlianl festal Lons c>f libs 
cOLLti nil a. In both ruscift a Jens? idi: r riM c md u rl !■ hi 
of toiupasiUtEI'O is ohnerved, end tlie fumitinnA of 
the red coriJiifrelcR nrn reduced co]ie u pundingly 
Lit Activity. 

PH YHIOhOillt'A Ej KJ-FKtVL'H Oif AUtOl.OL, 

An importftllt memoir upon the offer ! h of uleo- 
hol upon Iho linrrmn hotly wits Ifllety reml hefui C 
tho (toys l Society of IjoEidoEl, mis'in£ die JTRtilt 
uf o^]Joilnif iiEa pronccnlod (nj ti-ro ?> m inert * Jiimy 
surgeon s lijxtn ms iiUil] li^i it EEil'IuIl giddier, 
Tlii* ltiftll r p.s pm fectly healthy, lUld CisEircly un- 
pecustomed Eo the rise of spirits or tohnCCO itt 
my fmm; ftrt tbnt ibe effeeln produced, ivcrf! di. 
feel, nrid could bn readily ApprcciAted, It Wjlr 
uscert Allied that lilmll (piumst-Los of absolute al- 


eohol— s*y Oise or two fluid amices ■gi' l 'C 1] i [L 
dirided dotioa, ncein-ed to EnCrame Jus Apjietilc?, 
while fottr 11 niii oaiLCOA lessened it COnJliutrahly, 
and larger (piarilitici ftlruoil de? truyod iE^ While 
till? particular effect muy hav* been the result 
of pocnliaiitjCB of coEiRtitulion in Ehn iridivLLtitftl 
OTpcrinscntcd n[Kjn, it is also jrfM-sihEe that, in 
i iise of disen^e, lnuoh sumilcr <pialliiticR of .iileci- 
1ml might ftll'eet the a]ij-'etife. "i'he iiumher of 
hects of lbe bcArt in hours was inerensed 
Yovy largely — to on average of ut Ipissl Lit per 
coin.— and |be net Lift! work sioiso fiy llse heart, in 
excess of I lie nortrinl task, was found tu be ChjIIAI 
ec (lmi of lifting lf> tons one hKH; and, indeed, 
during the Inst twri days ufybn ex j'Luiiiieiit ihe 
ox r l it work anion tiled tc lOtLS. 

T’Lie geucral conclusions, from this nxpei irucitl 
Ami ollsers wliieh we have no! Limn to mention, 
are very decided l lint, in e use of ordinary heal ill, 
the use of ntooliol, even itt small dupes, is veiy 
rmit’li (o lie reprehended; hut that, when tbs 
s S' s I inis is rulL dost 1 1 aud tlircebled, it ihav he 
given n a a slsmulfml, and for cliu pnrpnse of 
rnustisg if to yrguns of the body (0 nut with giCiiL- 
er vigor. 


EFFRIIV lEStt KHT CfJ’EtATB tJF E’^l A. 

Tins lyi.usdi.iii O'l'Jrcivrf AVir^ eii]ii('K, witli mutli 
ajipsoval, from ike ^liMCrrc-aa Jvnriml t\f Pfuir- 
Mtaeiy lbe follow leg recipe fur ilu improYod oflcr- 
vestiing eitrnte <sf lnugncsin, mid eslols si us 
runcii ropetior to tbo preparations under tliut 
name inude ami used in Knglnml. It tP made 
tiy liikitig ■! Ihs. of piiEvdcrcid ciLsic acid, l.j lbs. 
uf calcined inagneiOii, -3 Ihs. of hieiirlioimte of 
sr>ilii n FI lbs. of tartaris; acid, d lbs. of j[i>oi/V(lcnul 
w him [nuf sugar, essential oil of letnorls unC- 
lialf a Jin id ounce, nmt uleohol (very strung) as 
required. To the powdered citric neid ihe sugar 
is to lm added, (Hid tlie two lliousnglily mixed ; 
then Ihe soda, magnesia, and InrEnim iscitl are 1o 
he Liitrudnccd, and rhe whole paKsetl Llirough u 


Kc- 1 sieve three lime?, 1o insure a ihurough 
mixture. '.I lie powder lf then to he moistened 
w ls.Il the fititnif! alcohol and passed throuflh a 
Mo. k Aleve, ELtul pkeod on n woedeu truy to dry, 
nt fe teni]seratnrc of The oil of lemons in 

lobe added when dry, ism.) the whole is to lur hot- 
el rd itt well di led and clean [rntdcJ. This JiTCptl' 
rniioii can be kept jin indefLiiitc length of Lima. 

ELECTS I’LATJ XU OF NICKKl^ 

hftee ulrpad v referred to Jin insjusnant ini- 
firos'enierit in the electro^ pin ling of metallic ob- 
ject a vs i Lh nickel uf patented by Mr, Adams, mf 
t ti ii : u in | mid now work pal in he^ial of our cit- 
ies with uiih'h success, ihe irsiLit luiitig to give to 
il grout vnrielv of Articles — slu-Il us knives, forks, 
Mirgical and denial iiiatrumcnbi, stair- ruds, atid- 
iiOiift, StirtlcislaTarriEUi, plumbers' HI Met in Is, tile.-'- 
oeoalirtg (eaemliling poHdied ftlccl. mid 4piiLO ua 
hard, anil which is proof ngsiilkSt ordiuarv oxIlIfk- 
ing ur oilier iftllnctlCfS, ICEftilliUg it high polish 
for 3E tolig pei Hal of tfjjsr, 

The s|njeial fcaEurc of Mr. Adams's invention, 
and Eh:it upon whicEi Itie pnLcnt mainly iissIS, 

i i-l the exi-hiFion uT |hc Hmailexl i|LLiintJty 

of fiijlissh, and ii | or other alkaline earth from the 
Era lb eyntainitig the tiit’kpliAing preparation, giiste 
dtnLhlo ehloride of nickel atul mntuotiinni, or ibe 

IKSiIoceLy juitp snljdiuln of (ticket and miirutiliiiL. 
and j'arfectlv pure nickel l>cinj; also rcrjutied, au 
one of r Fi c OIcctrodeR, eLiC 1 1 Er'kml adhering rugn- 
htrly ;ul( 1 Ftrunglyin consequence, and on tv iHU'd- 
irig fiolishlng after lim metal CoaEtul <ivv L r is inkori 
from ihe halb. 

It ftccmft, lioEvcver, that Elita juKttulion, as in- 
d tented 1 1 v A t if, Admnfl, is jkjS necessary, anti ihat 
ihe general prorvftF imiy Im; JnctSccutorl hy HI iv 
yinj yy It Limit infriligOiitlll of [he ]ifLteLi|, as, af 
rrmliuicto M. Bcei’inercl, potARSoln rp wa v aflfccl s 
Injuriously (he dejKJFilion sif Jllokel, since tilt 
doLthlo MilphutO of niche I And polnssa ran he agi. 
plied us well a f the double euEpbatC of nickel fts>d 

Continued on page 2314 
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WINE 


The word Hl ivirw," it] its wildest sense, Eni.hu ics 
?i!l alcoholic beverages tie rived bom snccliariferous 
vegetable juices by spontaneous f to mentation. In 
Llit] uan-owcr sense of its ordinary acceptance, it 
designates the fcMiicnU-d product of grape juice, 
with winch alone the present article proposes to 
dt-.il. W'iue making is am easy a I where llieie is a 
si i flic tent supply of perfectly ript grapes. Em Italy, 
Spain, Greece, and other countries of Southern 
Europe, tan in re takes care of this. In the more 
non hern districts of Prance, and especially on the 
Rhine i:i Germany, the culture jjf the vine menus 
hard work from one end of the year to the Other, 
which only exceptionally finds iM full reward. And 
jet ii is in those mat n rally less favored districts that 
tlie most gen ci ous wines are produced, Southern 
wines tstcc-l in body and strength, but even the best 
of them kick the beautiful aroma or bouquet c] r* rac- 
ier i at ie of high elasfi Rhine wine. The large propor- 
tion of sugar in southern grape nice would appear 
l.o be inimical to the development of that superior 
flavor. To secure the highest attainable degree of 
maturity in tlie grape. the vintage On the Rhine is 
postponed mill] tlie grapes almost begin to wither, 
ami thy white grapes on tlie tiunuy side of the 
hi inches exhibit a yelhminli brawn {instead of a 
given) color, and show signs of llaeidity. In Spain. 
I -Vance, ami Portugal it is a very common practice 
tn dust over the g tapes with plaster oT parts, or to 
add (lie plaster to the musk Tlie intention i.s to 
prevent put re fact ion of Lhc berries in the latter, to 
add to the chemical stability of Lite wine. 

Effervescing or Sparkling Wines. 

These wines are largely impregnated ivil.li car- 
honk acid, engendered by ati after ler men tat son in 
(tie closed bottle by means of added sugar. 

The fin originated in Champagne, whefC lhc best 
spark ring wines are produced, and whence it has 
spread in the Rhine, the Moselle, and other dis- 
tricts. A champagne which contains relatively 
little sugar is called ‘'dry it is chiefly this kind 
which is ini purl nl into Great J Sri La in, where cl tain 
pagne is used habitually principally as a dinner 
wine- in France a sweet wine is preferred At the 
present day wine is practically a European pro- 
duct, although a certain quantity is made in the 


United Stales, at the Cape of Good I Ripe, and in 
A nstralia 

k ranee shows to-day, and has during several iso- 
lated seasons | lie past twenty years, shown herself 
to tie the most remarkable wine producing country 
country in Lite world':- history, and this in face of 
the fact that the United States and Italy, with more 
territory suitable to grape-growing, and with won- 
derful natural advantages-'-and why? because she 

lias taken advantage of her fitness of soil to the 
vine; her meteorological conditions j her geograph- 
ical posit inns as regards the European markets, and 
hidden laity those of the world, and partly to the 
aptitude of its inhabitants, that Fr&ticc developed 
tlie position which it now holds, 

Spain is second otily in reputation to France 
among wine-growing countries; its white wine, 
known as sherry, first brought it into prominence. 
Sherry, su called from tlie town of Jerc? (Xcraa) dc 
En Front-era , tlie headquarters of this industry. 
There are several different varieties of sherry, 
which may he divided into the Amontillado and 
MauzauilEa classes. The Am on Li Undo class may 
[again lie divided into ft no and oioroso t the former 
being the more delicate. The generous, full flavored 
wines known as Port, arc the produce of the district 
of Alto Dou.ro, in the northeast of Portugal, and 
thence shipped lo and from Oporto, 

Home Industry. 

In our cwii country the cultivation of the vine 
ha* made rapid progress of late years, and American 
wines are steed Ely taking the place of the foreign 
product. The soil and climate of tlie Pacific Coast 
sec in best adapted lo tlie growth of the vine, and 
wine-making is very likely to become one of tlie 
1 ead i n g h id u st rtes of Cali forni a. T h e M Issioti g rape 
(being tlie hist) is supposed to have been imported 
bom Mexico by the Franciscan Eatlmrs about the 
year 1769. Subsequently varieties of French, Ger- 
man, and Spanish wines were introduced into the 
state. In Ohio upon the shores of Lake Erie and 
along the Ohio river [lie vine m extensively cults- 
vakil. The champagnes and clarets matte in the 
neighborhood of Sandusky and Cleveland are pro- 
duced in considerable quantiticS- 

New York, Missouri, Illinois, and Pennsylvania. 
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arc jikcTvjae I urge producing inters, the largest wine 
manufacturing calabl is] i mem being in New York 
Slate, Steuben County. The total annual produc- 
tion of wine in Llic United States now amounts lo 
about 35.000,000 gallons. 

Tltfl (l fr r i i lien (if (bjn-c, Wins 

lit the H2t.h century are thus (angularly set fiirtli : L, lL 

JjHuuM lie dear like Lite tears of a, penitent, so tlmi. it 
jmaei may Rt:c diaLi nutty to *he huttDin of the glass; its 
color should represent the greenness of a bulla Infs horn; 
tvIi e ih drunk, if should descend impetuously like thun- 
der; sweet-tasted hr eui almond; creeping like a 
squirrel ; hut ping like n roebuck ; strong like I li c build- 
ing of n Cistercian monastery; glittering liken r purls 
of Hie; subtle like ihe logic of Ljrei schools of Tarts; 
delicate ata fine k-IIJc ; nan! rjyl 1 1 or than crystal.''" If ire 
[jumue our the rue through the U;h, J ■( e 1i , and I bill 
Ccn times we find hut little to edify us; l hose times 
S>c 3 »g distinguished more hy their fixecss and rir>|. than 
hy puperiority of beverages or i he euslmns attached in 
t lie in- It would be neither profitable nor in teres ting lo 

iteacnrit on scones of brawling drunkenness which ended 
trot on frequently In fierce bailies; or pause to admire 
the congregation of female gossbp&nL the tavern?, where 
1 be overhanging sign vffis either the branch cl" it tree, 
from which we derive the saying that “good wine needs 
no bush," or the equally common appendage of a besom 
hanging from the window, which has supplied us with 
flit idea of ■" hanging nut the hrooi The chief winfi 
drunk at this period was Mabuse v, first imported ink) 
Kn gland in the Uitli century, when its average price 
wiLR about &<b. a butt; this wine, however, at mined its 
great teat popularity in l)ih If) Lb centtir v. There is a 

story in concoction Trilh this witie widen tmikefi it 
familiar to every Uchool 1 toy, arid (hat is the part it 
pie rod In the death of the Duke of Clarence. W hether 
that nobleman did choose a butt of Majmstv, ami thus 
carry out the idea of drowning lbs cure* in wine, as w Eill 
M bU body, matters but little, wet Li ink, to our reudei-R. 
IVe may, however, mention that all; bough great amudomn 
hnjibfflm thrown on. the truth of the story, the only two 
oonlempormry writers who* mention his death, Fnbyitn 
and Corn in ca, np|*ear to have had. no doubt that the 
Duke of Clarence wan actually drowned in n bolt of 
Malmsey. In the records kept of tli a expiumCH of Mary, 
Queen of Scots, during her captivity at Tutbury, we 
find h weekly alloTvance of Mnhinum granted Lo her for 
a Ira tin In a somewhat scarce J'Vetidi book, Written in 
the Ifclh century, cu tilled 'Ha Legend o d? At nitre E N ierre 
]'"nifnri f h wo find the following verse relating to thy 
death of the Duke of Clarence ; — 

Fi I, Jhivfi JipR-n Lli-s [into o! t 'throne* 

(Rrf Lin TritjTURil 1st* h ml Fill'd), 

JSr It in ?,j>i‘C!]*[ order, drownM 


In a eiifcl Fith Malmsey fill'd, 
fhn.1 lit iil i] cn. Lli aiItou | e! BLrike Jiin fimer, 

Tliia (he reason, I Hej*|*DHe : 

Ku aiojlht (funk ihnL Iwilrly >1 rl liking 
'Vould nj'j'csne his (L_v J n k tlirov",” 

wiiio o filled Clary 1 " was alsti ilntnk at thia period. 
It appeats to have lie tin jiei infusion c»f the herb of that 
nfi;ne in spirit, and th spoken of by physicians of the 
time ha an excellent cordial for the ntomaeb, and highly 
eflicnoious in (lie euro nfhysterical alfectiorjis. 

Sir TjiiuiioeloL Spareockj in the Ll Jjoudou Protllgal," 
sajA — 

" braFtrr, lfll nie tiave tur us uhl men; 

I’ur (Lche glilH nnJ knaves etnnll win*a arc LicsI.” 

hi all ]u iduihiLity, lliu fijivk of Shakespeare filh very 
much allied in, if not jjreeistdy the Muue as our flierry ; 
for Fidstairflayfl, “ You roguel there ia lime in this sack 
loti. ' 'i'll c re is no tiling but roguery to be found in vil- 
InlnuUu nutn; yet a CO word ia worse than Ritek with lime 
in it.” And we know that lime is UKod in the man u-. 
fitelurF! of wliyrry, in ffnter to free it from jl portion OE 
malic and tjir(jnrje adds, Kind to JlRflist ll) producing its 
dsy quality. Baek is spoken of na Into eis 17 J 7, in a 
]Eiirivh tegialer, wltich allows the ni in Icier a ]Elrit of it 
on the Uni's day, in the winter (kmihuei j utid swift, 
writing in IT27, Ihta the lines- — 

As Tom Ulluch, wliile the rebhle waH trawling, 

ILkSc sliUrly tbroUglu IIvIWeu Iu ilic ot his calling, 

Ho stepped al the lor a tioLlle uE sack. 

Anil j i r i i jelIaih! In pay fij r it ir Immi lie ciorra back," 

Hu tv an pro Nib I y of the same optnlou il.h the KlizaNiLhitu 
jMJotj who iavtig — 

"B*ckc Fil] ms kc Lite iceiry atiitule he Rad, 

1-t) will it miikt! l!th rupEjoKiljolLci j^lnd. 

.11 aeirlliA end nidibCHso ili>th in eackc rcniaiw, 

IVliCm 1 un I'll Lake *opic i^cto figaio. 1 ' 

Thft Art of Drlnkiog Wino. 

To-Ijlow lio w to diink wine belongs only lo a culti- 
vated taste; 10 know how to tempt gucsta to indulge in 
it with pleasure belongs on iy to the host gified with rare 
Lact ami artistic discrimi nation. 

A painting from the hand of a master must be placed 
in a favorable light and with appropriate surroundings 
to set od its excel ten c-e ; the most beautiful woman des- 
pises not the ait of enhancing her charm; by harntoniuus 
auxlliat ics or by judicious contrasts. 

There is, in the same manner, an art and A science in 
drinking celebrated wines. 

After studying the menu one cats decide on a choice 
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of wines, and oil the order [n which t."[rey arc to Le served, 

Tlie following r nles should he oleintvcd . 

wita riH]i: wmte wlnss. wiui am itt*; Krd ivIdm. 

At i. 3 uj LlH>m:l Li.nSg ij □ f ilm rUfumL-: T],a OSdrrt I’-f.fi WUIC3. 

Aflflr " !i i? dBimrl: WlittS, iS-nnnl n.: ,'1 H p.sr'lrll n j Winflf. 

In retail! to the gradaiioti o ( ted wines the rule is to 
commence witk the newest and leant celebrated. 

tVe shall see how these rules aie followed by a gener- 
ous livci : 

i\ few spoonfuls of soup, by their agreeable warmth, 
prepare the palate ami stomach to fulfill their wholesome 
functions] a drop of golden Madeira or of old She try 
gives llirse organs all the nCCessary activity. 

With ill coy sterfi,, which are follow rd bv the fish, come 
the fine Moselle and Rhine Wines, and llie white Bor- 
deaux or while Burgundy wines, half dry or sweet, I at 
preferable io Champagne Fra ppe. When the fish and 
Oysters are removed, so are tin- wines. 

When tn cat is. on ilus tabic, the proper acroin|Winitnent 
Is dm red Bordeaux wine, mellow ;tnd rich, clad in re- 
splendent purple arid with n pt:r finned bouquet. 

With Canvas Back, Mallard a rat Teal Ouch, richer 
i neat s — roat beef, wild boa r t rnd >ue k ■ — is set v e il exec lleati, 
heady, rich red Burgundy. 

When midway in dm feast, the guesls have arrived at 
that satisfactory stage when the stomach, still docile,, 
manifests nO further desires], when the taste, prej lilted by 
d judicious gradation of sensations, s susceptible of the 
most delicate impressions, the noble red Bordeaux wines 
make their triumphal entry, and the “ maitre d'liolel” 
proudly announces their illustrious names: (’bateau 

Matgau* I Chateau f.afitej Cbateao I mtour ! Chnt. Ilaot 
Brion ! Chat, Larose ! 

AftcT these whies, one tan enjoy sweet Sa merries 
Hid quaff n feir glasses of foaming Champagne, 


HOW W1NIIS SHOULD BH SRRVFU). 

AVincN should Sit: always Reeved in dry glusSca. 

Ordinary wljic.s fur daily use, lino ones fur jfalft occasions, 

'I he use of lino vi'itmg si (l.o rsiPlo im<] in families i.s ;i 
acicncd nml o Jine nr(. White wine:; go with fisli - with 
meats, the T«eh red witicn j LuTweeu the meal pulpier ml 
tb'.H.scrL, sSti- ohlc^l red winen procuraldo. After (ItH.HorL, 
jmcIi iv 1 1 bl l: mu] Rjiarklinir wilted. 

Wnrj-Ji Wisfis— I’lflH'e tlie botLlo upright. in the coiiU'S-t 
spot staiLublf, 1 1 Li. t nut hi coiilnd v-ilh he, nor lot it suffer 
from (he Gold; 

IS el i n- k axii Mnsm-I-Br — All Elliini! Hint Muselle wines, 
flhilLiM In: lL limit Ji lightly toll!. 

tl i.a iiitT a s: 1 1 1 1- li hi i ij n mv. — ['lace liott b'.^ Upright in the 
warm ilini lijr - ri I n in tt iky before ilrLjij;. Decant tluJ wim: 
en re fully just before serving, tee never. 

(■HjL MlMdM KS 51 1'l LI L I ] 4 3 ho thorOUghl V Cold 'iVll-GIL SCrVed. 

The L'Mit, I iii we Tor, xlUAlhl mat ho ■ pii t c- ns i:nhl .is llio Dry. 
A vi -ry li> U'mpuriLtLirB ih h Airoys thioir Jlrnj htHUiiiCt bud 
delicacy. Me vc ir ini'! rlv.mii pngne yv 1 1 li ieo or wafer. 

J h i j it TSI. More boNleS on end On a kIi it! f in a eli ode ra tel y 
cool room ur eellur. TlLe w i n o huiu" ivanu :iisi3 ^(■uproun. 
r:l i u li Id ikl( bo lIthuI; cuab I'orL wlilo is not n to ore luxury 
it has liigli inetlieimd jirnportioH. 

Kji elk men ami: M .t 1 1 c j h a s 1 b>£ l I od !> 1 1 r-rr ie s a 1 1 d J1 mluiriLS 

juay bo slurud upright (he sarno as 3 Wt, but nre boat nhoii 
oci ol . 

All wines h1 10 llIi! ho a Lured ol n coni ]>lace, lyin^ ilo-wn. 

Win 1 it wina Is received it should he placed in s cellar 
I'T i ijspbil when; ■'. nor nia I |i , m|n : :■ c ■ 1 1 ■ nf r li in u.i- ilii^roea to 

dO|TreeS i 'll 1 1 M' rili m? is iii:m lit ami'd. si zllI liyC 1 1 l:S slifillld bo 

In id m tluit curilonLy cover (In; eurk, tints completely pre- 
venting the admission uf air into die bultlc. floiiee the 
advisuhilily of uri curbing only such ipiantitios as cm he 
cunaunied. 

Kwi'tiL ft' i iwi-S-, unlike ilry iviricS, cun lie censitme-il at 
leisure, nutl they rctuin their excellent fLualitiea fur an iu- 
tle ft n i(e period il l-t the cork is drawn. In using wines for 
inedicuinl |uir]Kises it shnuhl be borne in mind that the 
proper time is while pad rig, mid not lie-tore or after meals. 
All wines, when pirn:, mo-ru especially the red class, afLer 
remuiniiig in hotltes '.'Vrr :i:-. lilOlitlis, show u Sediment] 
this in 4 natural deposit, und greul ly improves Uie i]Liality r 


Continued From page 2311 

amiiioniii ; lint if I be ]i(tfiLA C clcctrodo no-l 
lllddc iif ttEckel, It, is nccessaiy to udd foco iliii- 
mimin in. ordi'r to SiltutJIta [IlC- BLilpfltltic fLciif 
u hieh is net ff£C. 

VALUK QV VAttlOCS A M fJSKi’TJCa 
J>r. Cracc Oilvert, in n recent juifier, gives dm 

result, of in vest i gallons into Ihc onti.sopiLc funvor 
of^ various 3 sitliRlnnet-R, DliC soriost (if cxpi^iiinmK 
ConsisLcil in ] .In e i n g in nnciH'hcil hut tins smIo lions 
t>f Jilhitmcn ffllld of llour-pnstc, (ind then iiLlding 

rji: iL.ifrt JiihldiHIH (frrjTIl U ih l-DllC! |HT C L’llt. ) 0 f die 

dille-rciiit Jiiiii^‘fhlii^: in fpICfsrjoii, d'ho result of 
tho eKfiCi iiiiciits [irtu'cd d .it lire only tout unli 
seplics known -ut tbg |ireseFi.t time u*C ciiiholic 
nml eicstlic. iLcids, nil f.thor mix Niros uciprii iojt 
an nripleasitllt- odoi in from fiiO tn sixlcou tlnys. 

r J’|iC second series of 'observations rrm listed in 
jitaciiig ;i k 1 1 1 1 '. >t i iprmlil v ol' I he iiMti: :j, |ilSc in the 
| : , 111 (mn of u n ith'- itLoiitlmd pint botlky oinl sns- 
imriJin^ over il by Hi rend A jiicco of smmd 
meet. In Ibis Cflso, agnin T line meut hci'jnne pm 
tiid i. ii from four Eu twenty -five dfivs, cxc(!]itim' 
in (Fie ciLSHL of the nr-Ms jtist ireiuionuLl, olci 
T vPtkll iho ilesh rciiiniucd untniuted, bur dried II[ 

i,ii[(i i himl. { ‘lilm jl 1 1 mi, wliieli bus Iweii uuirl: 
praiscil htlelv as mi nnliseptii', wils fminil to he 
below lba niciiige uS a preserv alive. 


CIIAUCIMO Tilf? t:OI/>KM OFTIIE FJAi\TglE9 
OF ■a-lLK. UVJJItANCJJiA. 

^ome of (?ur imidcirs nmy !m: he fumilisir with 
lIih rcLidtiifiss ivilb which the eulm <d‘ lint Newcnl 

mI' Hie com gnrdeti bydraugCii eftll l>C JLlloreil 

m i i ill-in I Iv . IfiLhiislh r'nrl of i ion filing be iislxcd 
nidi the earth iri wide Pi I he plnlit I a grown, il will 
fri'ipirnlly, nltbough not jlIwms, I'lmupe fmin its 
(H'ifOiiEil pink eulnr to n Iij.jht blut - . jV cutting, 
however, trik-Ljn J'roFPi (be jilmit thus chunked , mid 
fri(UVLL witliont iron niing^, reverts to Lie jmeviona 
eLibir. 

PJiEltoltJO MISTTId'^r 

Ir is well known llint lliei'C ere ccriniil 
er] frceiririg mix tines wliiell T by lligir solutimi in 
UFi ter, teml to produce A greater or less ilcgreo 
of cold l3i(i most FhriblijLr iHNStrnlUm of tfm 
fuel being seen in the itpplicnlion of snll lo iw 
In freed rig ice-cream nr eouLuijr f 'Emiiipa^ne— 
1 lie El's moiling, but ihu sal i no Ihjuii.l iiiLlicnliiif; 
el temperature nmch below tluit of ftweri lvuler. 
Tlicrn ure other suhsCuuees, however, the use of 
v, Ilk'll 1 1 rod U ces a Jiiuch gmuiler degreu of cirri il 
I ban 1 1 1 itt ijlitii I n l:lI hv means erf uiilE, dm mn sS 
eonspicuous among these belli j» Jliicly pulverised 
erystflllixfid nitrate Of [tnimoriLU. If Libs be Jib- 
holved itt an cmin] weight of cohl iviiler, lit 5tP° 
JL* , is1n 1 . p u leilnctbon njf teiiijifil’nlufc to SAb} 0 1'nhr, 
will i l l su1e. 

Agnin, if a mixture of seven |mrls of uul atrt^ 


m uni uc, seven ofs All] nitre, and eleven of Uliwber s - 
Mdt In; disr ij] red in Lwentr-|wo jinrta of wnier nt 
’,«■> J-’ilI i r. h the column of a nieiTurinl (bcrtnoino- 
Err SiLiluerfiCil in tlm rnixtiHC will full to 1.10^ 
3’iihr. , er nearly the Mime ns i he preceding ro- 
dn m tort. This, (hi : i oforo , may be rxiiiablercd ns 
run eh superior (e miy other cotnbitiaiioiL ycL pro- 
I ,-.-i| ] 't H I lical LISV -II I 111: ]•' ■ :■ 1 1 l I ■ ■ 1 '. ■ : 1 1 I'i a 

degree or temperature. The nitriUcuf rtimilUlim 
hfis 1 however, the advanEnge, even if ntoi'e cx- 
pensiva, that iL ttniy be nsitil over mid over again, 
it being uidy ncccissLiry L'.' eviipnnilc tlie sidutkin 
to the point of cryslAlliJuilmn, wliilelSie itt ixt me 
just referred to oil il only ]jo used once, 

In one instance, iviUi the air ut dtU lotbr. mid 
die wjLler at abmiL (jf 7 , ft lltick, cylitulrienl dtp 
of very liurd ice, about ciglit inches lii^li nrtd 
rcvci ul lines thick, was produced jo nbout fifteen 
jliiiiiitles. 

An inleiestiUK exf ■‘■i jincU hearing upcm the 
Hune iioint mey be ttLiido hy i neb Lug togotlwT 
ji!P partg of (in, lfJbJ of lend, and I fM* uf bia- 
iTULili. If (bis be fniely mspetl or powdered, and 
introduced into I Off prbi, hy weight, of quick- 
silier. we dull] (ind that the lUeiimjiiictcr itn- 
loeiseLt in Il’C mix turd will sink. 10 3-. JO 1" uiir. ] 
nml wiLlcr placed in a (hiu lest- tithe, and allowed 
To rc-moiti for a few minutes in (bis bn Lit, will 3te 
completely frozen. 

Continued on page 2318 
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Pottl’a a si; Sni:mni:s Sime bntdefroii emu on a shelf 
in i,i n nnli: i iLcly cool room or cellar. I he wine bei 
warm iukI generous, should uoL bo tins nk cold. 

Fort wi lie is not ii mere luxury: ;t ban high 1 1 t4 L i I Lei tkul 
properties El ism tonic, anil it baa greater or In™ 
ELRlrbigeiKiy lU'i’u riling (o 1.1 1 e vuriops growl hs him] vl 11 
IngCS, J 1 1 n wine defi vrs i Ih name 1 i'oJTI ibc city of (Jporlo, 
located where the river ihmro enters the sen, mid the 
will], HU nil I La LIU) UH count ry through which (Ills hi lister till S 
river dashes in l,lm place of gnuvth of lliis wine j llie 
vinoynnls extent] ing in terrace up jo terrace from (hy 
edge of (he river En I Em- top of the highest mountain in 
tli n H £ A I to Ui mm" district of 1. h n 1 1 | i.lhtji i- 

The re is a prevailing notion that genuine ports are 
not. oh tai Mali! &. IT invalids anti convalescents knew of 

(he Splendid tonic mid luifldirrg up pirn pci this of uLtrrcul 
purls, (lii'V would nol lie slow ill oh Linn mg Lhijm. c 
advocate only wines of the highest merit. Fine C > I • i 
FVh ftherrv, F burgundies, C -l units, M iideinl, pure (nil L- 
fomiiL Wines, ■SsuiLct'nes, and dun npag lies. 

There are wines grown in 8 pain resembling port, such 
elm the 4 1 Tarragon n& rj ; and m France is ramie a wine 
resembling port, known as flic n Kou-SMilmn, ” hot n 
run i'll better aul-iatEtutc Hum either of these EH the pure 
port wines i>f Ron thorn t.’ai iforuiit grown from the same 

v : 1 1 inline of' grapes an Uiiiiv" h :lm Alla Mmiro dis- 

i rift. 

The word “cherry IF is el corruption of Jen.'!! ( or Xer- 
.\ r 'S ) — Jerev tie la I’l'mi lio n, si l Ltuted in the midst el 
vineyards covering a tract id coon fry twelve mid one 
half miles long hy ten miles limad, in AnchdusFfi, the 
jin i per I ; ■ 1 1 1 : - ■ ■ I llis win-. I'Im' 1< z ' ■ 1 1 " bodega 11 orig 
titaien. here- It means a lofLy, capacious fdorehoHse, 
a Substitute! for a collar, divided into from three to si* 
el is leS hy rowset ptllijrs, well lighted run 3 veni i In led ; ( he- 
rn ys r^f Liu; fierce foh them emu being carefully excliideil 
hy f luitteis or blinds of < spar to. Many of tfiew bodegas 
iij-e so long that llKJ bn Lined wine Jit side hy side in 1 tie 
row, arid im these eowh are composed of tiers three and 
Jour Imf L h high, some idea may he formed of the num- 
ber of bolts- housed beneath a single roof. Rhemes arc 
tei nar It able in dial, (lie better gradea develop with ago 
el great variety of flavors; indued, ir has been aasertod 
that ii j j tivri bulla of wine from tine enino vineyard or 
vintage will lie aliliE!, eneli one poanetwing dUFeriuiL 


chfLj actci'istic-if at though pressed from Ihe SLime grapes 
I’nmi ten to twenty percent of tlic vintage will become 
irremediably hud. Of tbc rest some wines remain rbics 
fuw*, jiale, dry, anJL, ddlcjilc and fresh tasting \ othtim 
jHtPKtng through (tso /Snfjji nLngC iltt-aiii the dignity 
Anuntiitladus, S-Lnuter, dryer, mure pitrtgmiL mud pyiygega- 
ii ig a marked e( hero us flavor. Others develop into 
Ofej'QEin , "ho elaaiuit wine of -Jem/, darker, fuller, richer 
and me) lower, w i Lb a nutty flavor a tid nn ex^uiaite 
bnu(]iicU When l-bey are four years old they are ad- 
mitted to the dignity yf forming a part (if Llni 41 BoWei,* 
port Wines of iStill thorn t.'aJiforrim grown from the Kiiinr 
varieties of grapes aa aj'c native to (lie Alto Do urn dis- 
(rinL, 

The word r ' slicrrv ” is a corruption tif JerC 7 . { nr Xer- 
xl's)— J fTRj: de In Frontcra, situated in tiie midst ot 
vineyards coveringu (met of country twelve and one 
half miles ItHlg hy ten miles hroud, in AudalusiEL^ the 
proper homy of this wine. r fhe term dl bodega orig- 
inal es tm re. It means a lofty, capacious storehouse, 
el &u bat l Lute h)r a cellar, divided into from three <o sin 
ai des by reward pi lars, well lighted ami . ventilated ; the 
riiys of the licrce eon them sun heing enm fully ciulnded 
hy i- li u t Le rn nr \> I i tii Es C S] is rto . M a n y of tli eat! Iiodegas 
ary so loEig (hut 10l> butts of wimi lie aide by side tu the 
tow, and us 1 1 ty.M« rotva m e conipoaed of tiers tiirce and 
Jour IujUs higli, eouie idea may be fbrrm'd of tbc ule ru- 
ber of butts housed hmieutJi a f-E ug lu roof. B Lorries ure 
rL’mslrJuddc ill [hsi flic better grades devefop with JEgif 
n great variety of flavors; indeed, it fias beeu osserleil 
that IJO two butts of wine from the Same vineyard or 
vintage will lm alike, each one possessing different 
characteristic^, although pressed from the snnie grajie. 
From kuL to twenty percent of the vintage will heeonm 
irroiuodiably i)ad. Of the rest soma wineA rumain Yiuon 
find J, pale, dry, soft, detlesLto ami frenli IjLaticigj others 
p^.r^iug through tbq fawt sLitgo attain the dignity of 
AmontUiadtiJi, eto Liter, lEryer, morn pungent ujje] possess- 
ing a marked otherous flavor. OlEim develop into 
QiorQW, ttiO ciaanie wins of Jure?,, rliirker, fuller, richer 
and mellower, WLth a nutty tinver und an ex^uiflito 
bouquet. When lliey are four yejiftoJd tEsey arc ml- 
mitt«4 to (Jio dignity of forming n pert of the 4< Bul*ra. H 
This solera system is peculiar to Jere^. It menus (Ilu 
hu tiding up new wines un (Ilo foundation of old ones. 



THE SURVIVOR VoL 


2316 

2EI 


THE SURVIVOR Vol. 5 


As Llic older wines are drawn off for shipment — und but L 
M few jridlong rii'C* r] i - : l w n from c:u:l luilt 1)1 tin's lowest 
lier — these EuiCla i \ re replenished from lire vw&a imui,&- 
d i ti tel y nUyvo ilium, lliese in turn from the mix t 1 1 1 .: r h 
and finally new wined the same oliftrticlpr 3s rcplem- 
i i ill tlifi tOp row. By lliig uyatfui it in possible for 
lliie shipper £o k O^J > lip ;l nuifurif) exL'elhmeft r> f his 
wines, And Li> duplicate eocb shipment despite el aLteees- 
;h. i r ;■ ] i d Inn] v i M L:i There ore other districts sur- 
rounding .lure/ ivlmri: miLii 3 win Lift nrn jjroWI). r I’l“i G |UtlC, 

delicate Mon mni Hit, is ftrown ft round the little town of 
Suit) Lucas c!c lkrrtuiisdn, about llfleeu miles from Jor&a, 
flritd Puerto do Jfnuta Marin yields somewhat inferior 
wines to Lite neighboring d ialnd* mentioned. 

Tun M.l-:T)0«, -• The vineyards of the Mednr, whence 
cor oi> the most fimtma wiucs of lire world, present many 
w i outer fnt fonts. The grapes are curious in' 'variety, as 
fll^o in their size and appearance, consequently also in 
the quality oi the wine prod Limit. 

An fixl molds nary fact it is that e, narrow lane some- 
times divides a vim- van,] fso iIielL osi otic aide there will 
he a firsi-tdiLiy production, while il? opposite neighbor 
Eias hardly a rsjimo with Liu? wine buyers. The same 
riiudu of cultivation will not remedy this capriee of 
nature- Cornel hues a trilling slope of the ground, vary- 
ing a little the ex [insure of the sdunE, will cause a per- 
cep ti Isle difference in the llavorof the fruit- The virion 
themselves are never suffered to grow more than three 
feet eii height, careful pains being taken by the vino 
drover to maintain quality elL i he expense of quantity. 

It. is a peculiar feature d the which id" thy liLsri I Lib'Ll Jii'i 
that you will rarely, if ever, find a connoisseur who will 
eon teas an undivided mid exclusive attachment tunny 
one particular growth, TEie claret dries her flits from 
vineyard to vineyard without being aiile to fix liisaflco 
tien ersce ami forever. NuL soon the Rhine. 3 here 
arc found tlie parti nana, eat: is one nf whom enthusiastic’ 
ally lauds Ids particular favorite. 

Clarets are gently stimulating, perfectly wholesome, 
a nd possess the inestimable property of building up bone 
and muscle of the human frame. I ;lo higher grades are 
classified UeLo five Crus. Tlicrcaflc/ come the wines 
of " Ron rjjfii lh J 3 and “ 1 A rtLijJs rs ' ' growths. Thy last 
named arc not suitable for export 1 !, but are consumed 
by tins peasants and laboring claAsee. 


Ci j a m E 1 ao rr k-s. — Champagne, as everybody knows, 
takes, iis name from the French province in which il is 
produced, but everybody docs Hot know that Sparkling 
Champagne was the discovery of a tnOtsk belonging to 
the royal monastery of St- Pierre at E lautvillserH. 13 is 
name was Father Perignun, and be died in I he 


thief depots of Champagne are at Ay, Epernay and 
Rbcirns, wlieie tht ijuantity kc]>t instock Is exceedingly 
large. Tiie sparkle, or J £ mousse," a& the French term 
it, wSilcIi characterises Champagne, is produced by the 
development of carbonic acid gas from the saccharicm 
coil stim ruts of the. grape juice, and is som Clinics assistetl 
in tjid yetis by the id dilion of sugar to the ferment inf 
winej Aftcrw^rd^ when the wine has fermented in the 
cask until die ‘gmng, it is bottled. In the bottle slight 
ftr mentation CQfcitiaiHes, eliil! a sediment is formed, which 
is adroitly throw u mit shortly before Lise wine is required 
for the [iiiukci, and Ibis process i& termed " disgorging." 
The wine ibeii receives a ccjiain quantity of liqueur, 
composed of the finest cane sugar dissolved i» obl still 
w i, n e , Clt itnpunt me reliant & ba v e c a cl i tlicir own views 
as to the quantity of liqueur which ought to be used, and 
this again is made to vary to suit (be fancied require 
rue nts of different markets. " Extra Dry " Champagne 
contains Jess of Lbe saccharine admixture tlran 61 3>ry, J£ 
and 111 Shut” sliuuld contain none whenever, 

Ibe best vintages have been 1874, ifUSo, 
and lflSy, Tlir I jjihIoh champagne buycti wheuevo 
thure U .1 choice vliitAge, ]>uy it anti take it to lvoudon, 
10 dial the greater ]?oa tiou of good Champagnes are otilj 
to be found there. 

Ilcretofote the wines shipped to America have been 
mud] sweeter lb an those used in London, hut now Extra 
Dry or Ibut VS r incs arc becoming more pojrular Eicrc 
every day. Champagnes for the English market, and 
generally called * 1 Brut, ' contain from one to two per- 
cent liqueur. 

The best REicnish wines arc produced in wliat tlie 
Ccrmana term the Khcingau, a region of hills on the right 
bank of llic Rhine, ^tiont twenty -five itiikii in length, 
extending from Waltuf to Iaich, Jti the middle of this 
district is the Sell loss jyh.i numbing, given by the Em- 
peror of A tEstiia to the late Prince Metternich. In the 
K being a u arc produced, among other wine*, the tcle- 
brated Rndcsheimer, Marcobrtmner and irochlieimcr, 
froii] the lottcr of which the English word “ I loch” is 
supposed (0 be derived. On the lcf( bank of the k lie in 
is Rlieinhessen, where Niersteiner and olher well-known 
wines are grown, All kliein wines have marked chem- 
ical charisetcj isltcs ; they contain but little sugar, and the 
proportion of alcohol rarely exceeds twelve pans in a 
hundred, hence their great value medicinally, especially 
to those who ure troubled with gout. The spark Li iq; 
wbiea Of the Rliein are l:i imperatively of recent dale, 
Their process of tnauui'acHjxe resembles that of (Jhatu- 
pagne, 

l?irmatmi>iE3< 

The wines of the iTovjncc of Ilurgundy are bolfi red 
and white, and sre grown in the dcpaiLmenli of the 
Cole d f Or, the Yonnc and the ^Liaiie-eL-lxiire. 

The Burgundy district commences about a hundred 
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miles southeast of Pari?;, on the raid to Ihjon. Hills y[ 
cihnlh irjTtn chc soil on which the vj. icyaids am plan led, 
and tlie vines ate trained cm sticks afiout ilircc feet long, 
nurgutidy tv i tics .tic f.nitgus for their delicacy, 
piquancy, fractal ire, richness of flavor and medic in a I 
tonic pro|>erlies. The while witio^*— of which Mont' 
cachet stands first in rank, and Oiahlisislhe best known 
— ai e famous for luncheon and dinner pnr|wses h Chahlis 
being especially agreeable v. ills oyslcis. 

Thr different kinds of wine may well he spoken uf nj 
follows: 

Macon.— A sound, pure wine, v|ib excellent body 
and flavor; a splendid dinner tvint. 

J’rMiMAH!).— -A choice wine of the Cole-rTOr. ft ia 
full, rich ;iu cl delicate in flavor, 

UltaUNF:. — An ar:i:ep[:ihlc and strong good wine for 
invalids who may be ordered Lo clt .slk good Jimgimdy 
in preference lei any other. 

N if its, — An cjtccdiifly nutritious wine, with great 
flavor, and a decided bouquet, smooth and agreeable. 

Pouiam k. — 'J'J ie most delicious a,iad exquisite of red 
iSurgumlies. 

Clos I>e Vcnr(U-:nT. Paramount among red Rnrgmi- 
dies as living the perfect, llfifinr passable wine of its class. 

The vine yard producing it is held n. high esteem by nil 
hi eiichineji. 

(hCAMIUUlTIW. — A fan ii ms led bui- nncly of iJiO very 
highest class, wonderfully soft and delicate, with hrilliant 
ruby color. The wine is prized as nqost clioice by those 
who, in matLeis of wine, nin cue nose: cm Li. 


The Portuguese word “Madeira.” means 11 * wood," 
and ill e mime was given Lo the island when Hist dis- 
covered, yn account of ils being covered with a dense 
(orcst. '(‘he culture of the grape commenced in Madeira 
early in the fifteenth century. The vines aic trailed on 
frameworks of cane, and grow in ashy soil, [lie island 
being volcanic. Mail clip ivinc is v?ry rich, full-bodivtl 
and aromatic, A voyage to ill e Rust or West Indies 
improves ils condition in a wondrous degree. 

Me iig I In Wines. 

J wish to direct attention to tlicsc wine's. I think 
that they ate not appreciated as highly ica limy should 
bfi here. They are light and tew rich than the Rhine 
wincK, mid very wholesome. For drinking wi!h oyutflrH 
and all aorta of fish them aim nUrn' finrr- 

'J lie winus produced cm the hunks id' Liu.: Moflollc WCTO 
famous before tlicuuc c?£ the Rhino lLs ; d gained celebrity. 
Those which ace ismst celebrated arc grown on the lower 
Atcvnoillc, between Trevi'.'i and (.■oIiIedLi, Mosel to ia a 
v r v bright wine, :nnl pIuhjIi! ImVC a glTCCJllsh yellow 
(tolor, with uruscatcl flavor, mid ywnlmrly pleasant 
aroma, Il ia regarded un mir of the most wholesome of 
wiiLfsfl, for, being cool and cit y, it refreshes without un- 


duly beating the system, sparkling Moselle has of late 
years coum very much into favor. 


kV.tn.c& i.*v Uaiafoiusua.— T he fact that Calif oru in 
nyw [irruldCCS over one half of tins wine eywFunneil iii tlin 
United frlJtltia is evidence of the rapid stride thin young 
State is making in viticulture^ The errors that linve 
been made 3u the past by growers have naturally re- 
au I led in good, and ambitious viticulturists, profiting by 
funds ex jinricinas, aro coming forward with wines which, 
wine distinctly (.'all forucan, are destined to become 
known among connoisseurs and n.eogriUcd as high types 
yf a new class. 

To those who are unacquainted with this progress of 
the past few years we wilt show wines of Itigh quality, 
particularly of the dry wines from, the northern part of 
tlm hIjiJo, Home of which suggest the litter red wines of 
Hungary and others ilie products of the choicer aectioiis 
of Fiance. It is as Cali forma wines that they should 
lie judged however, for while having these resemblances 
they are u serrate and distil tot ehiw- 

WitU the ambition and enthusiasm of youth, it far- 
faennd climate allowing great variety ill the ililTercnt 
sections, and much loot- hi II land of AU1 table soil, the 
Holden (States may lie expected some day in the not far 
distai it future to lake high rank in the production of 
wine. 

How to Manage Wane and Beer. 

A .i wine, particularly light hudied and sparkling, 
require to lie kept on their side and At a uni form lein- 
pci'aturo of fab degrees. (Jlarel, lira ag undies, and also 
white v. isir-fl should be decanted very carefully in remov- 
ing them from the bin when about to he used, other- 
wise the deposit is liable to become .mixed with the 
liquid, aim! the flavor destroyed. Old Im tiled wines will 
lose many n( ihoii properties ruaifPH tvirp/iEjfy decanted. 

Wine old in bottles should be drucak immediately ou 
being decani rjd. J( allowed to remain opfin for any' 
length of tinae the delicate aroma, so much cb teemed, 
will he lost, and the wine become vapid r 

AIL aerated waters should have their cork a kept 
damp, and be placed cork downwards. 

J hit tied stout and ale should be placed cork upwards ; 
when required for u ac they should be uaoved carefully, 
and the whole poured out without putting down to c 
botr.le, otherwiao tlac sod in Lent will be ahakeia Into the 
liquor. 

Ifnicight stout ur boor wheal tapped, if wnntcil for 
quick ii^e, film nld hiLi'$ a pormas vent peg put ni tlao 
hung, and left n short time lo clour; if tlie draught is 
slnw, give it time to hue without venting. 

The hoc r cellar slum Id be lofty, dry, and well ven- 
tilated. 
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M cn.]L tltid adulicra Ictl d r i 11 k k snt ply List.- tempetailCC 
fiihiiLlics wiih (heir most powerful argiiniciiiij uiid if it 
were possible to n.1 »■ :-l i ^ ! a the m^mtf.irlme and sale of 
l I seat: a bom i i m b!e c&ncoc lion s there would be less need 
for restriction of tile tralfic, W Ken h,uv:|l w 1 1 isk t ys as 

are pill upon I lie market, and wliErdi for years have 
proved nil that is claimed for them — a Unnd ripe, and 
delicious whiskey, that lias few equals, the favorite 
within rwant ant] cnedicnl |iracliii inter alike-then. ii 
is a friend, supplying Lhoniands wiilt the means of main- 
laining liealih and sirenritli uut I'nji.yriieiiL 

The mistaken treatment r>f diluting claret with ice 
water develops nil its rotlfj.ll flavor and crude projuulits. 


ages sold far cheaper improve in qualify, they must e.v- 
pec l 1.0 lose business very raj hilly. 


\Yjnh. 4 o r’ If own A|iy anh AlJST'lilA. — The wine# of 
f f u Hilary, with the exec ptirm of Tokay, rank with I he 
most Inexpensive wines of Ktirope, quality eunHidonni. 

I hey nre meilkdiia] in a marked decree, promoting di 
gcathui mid hoi tig particularly rich in phosphoric acid, 
Thu lighter red wince resemble t-omew hat the charc;(s 
of the Med mi, as do i lie richer vvinesi bear rest! in bln tic* 
to Lhuac of llurgiimly, and the while wines tnif|li( be 
compared with the prculuet ol the Rliineg^Uj hut they 
jiosRees marked Independent elmrnelcmtica mid have 
the jjetieroua I nit fiery individuality of this Magyar roue 
which pnuhiecfi them. 


The O-neli da Vineyard, Roclrcrtcr, N. Y., was or- 
ganized and is conducted by Mon seigneur Me Qua id, 
bishop of that city. T he property, ;r is said, belongs to 
ihe kot bests r Seminary, Of wine. ]| lie is the head. Several 
years ago the bishop spent several weeks in die white 
wine district near Uordeiux, stud] mg the making of 
aiulernct. 

If the whiskey dealers allow the whiskey sold over 
the liars 10 deteriorate, while the oilier alcoholic bever- 


WlKltfl OF Italy. -Indy it! Liu: I urgent wLJLft-prod i ie.- 
ing cnnut.ry in the World, the minimi product being 
ever nine hundred millions of gallons. Vineyards eit- 
ICild tfimughoiil. the length urn! breadth ilf the lurid, 
from the foot of the Alps in the north to the southern- 
most iSndly. Spain takes second plsee in the aumuil 
yield of wine, hut France eh not far behind Spam in 
quantity, whereas in point of value of its Annual vint- 
age France eclipses every Other country, 
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mortar for usb in it a sip places, 

It in Ell id t lint n mortar cart lie prepared, «d- 
rn i i itl i] r (iJnpti.Nl fur phi^ici inj; vvisllfi mid rnofs 
in moist lncn I Ll ic* , hy mi sing fresh lv slaked lime 
anil raw- thud made from very soft wen nil (ntUwr 
fibrous then gremiturj, mid tiding only eritmgh 
liine to pTink dm inns* to Attach itself to die 
welt ni tllulll ditliiuhy. These two iiigi edicul.s 
combined, it is said, form a eumplqic fallena, 
which appears ns if [niprpgiiitled with Jimo, marl 
■si lough dim n hlow all'n’ts only die ^fwai where 
it falls, without loosening the general rmi.sg, 

T his iiiorlLir in paid to lie (' - per i :t 1 1 y iidaplcd 
Jm phtsici ing cotter dniu work, tins inside of 
wells, cob. wells, cil ■ A ] ■] '[R-h] in a In her ci t' 
it 1 1 lie iter of nn In elk Mock to tlie ho (Hals of jiu 
irq - linuse, ftgiUll-St which tin; ins was dirisclv 
pucki-d, it vvn.H not alTecLcd Ill the Fast hy the 
llldifiliiie. Itornns pJnsh-i . 1 1 wph I his nuulmr 
can, it is suit!, he papered in a Ji;w weeks. 

kuua.lv irrufl trek. 

i tie bjnttttyytn* yinijnStis Em. esteemed Eai Ami- 
(tnhii on account of bn weijt], which very timd 
end fliiRfjdor to leitk ; uo.t frT its leave*, wtLich 
eOiiUiin a peculiar rnrnphor lik£ essence, known 
ah eucnlypEiiie, rvldeti d 1 nsri-l re» cpnuiclioue mora 
H'jiitily dm 11 Fiilphiilc of rerbou dims. It is s«g- 
gcHlci.l [tint [it the Aomltcrn |uiTtof .I'mrice, mul in 
t^J'iiin, [ I ■ i m |»Ennt would be very useful us a forest 
free, fdnee it reaches, in a Is midiC ollmnie, an 
eiiiiTTROus heijjlit lUml sixe; ami it moy tie well 
(n cmisLitcr llie propriety of CxjiuriruCuliiig upuu 

u i-L (.’idifutnEri jLisrl AvizijEia, where die tcinpcm- 
tii re And nmoilllt (»f mui Stare in I he fioil, up well 
ns the rein j edition [lie si u l itKclf. niA)' h l m lie h 

like J?ir L of its native eoinisiv, bhould the fmcul 


iur profit! Lieu of i t h Lcutvcs as n fob rift! jt? lve- es- 
tnhlisb.-iLl, and its ur.soTied equality and pownblo 
siqica'iorily to qnEusnc he sikhsImiLiftted, it rJiunld 
be eousiitoieil an object of ihu utmost iiuji&ttancq 
Id introduec ii. 

'I'ltlHJElV tH J HEPfiRMKH A N U IIKATON STEEL 
JUinc£aSltN, 

In die coilise uf cerlnin rttnarks rrS-pcciing 
I he prod«Leilfii of mtiltcisil iharconl iron Mr. 
licrtlmnlt observes diut both llesserner amt J teu- 
ton huso ihuir Kyslenn nptm iho pnriJlcaLim) of 
the pigs hy o.\jil(Kiii^ rotictiriu ei llie r of Oiliute 
of soila or of jiilmteof fmtiLsli ; but, refeu'laifl ty 
Lin- rpi :n 1 Li lies of id kali Liu rid Is ountnined in vn- 
l'ii.NIH J'llC I ■: , Mr. Hu? tl Mill It ITEILLllks dint til* re* 

mills up[Hmr In provn llint sodn or ]K?(ash Sfllls, 
tlu'owu into Ll 1 a hlnsl-fuirnACQ nt til* saim; limn 
lig the ore mill filth "foahi Eire with cokq or tjlIj- 
er 1 11 literal l fuel a metid closely rcstjrnhliiig rltur- 
Cisid iron, am.l evert a Blcely pig- 10 very thinfi 

will dalHSIul ufMiii tho qunutity of rvodu or of [Mit^ 
e?dL milled, mid tin curnenrU ihnt the host ssk to 
cnipluy i'i die neutrul enrbonato of potash, such 
Us in obloiried fj-oin vegetahlo wnm-i: , i, and ■ nm- 
motil v known as pern hull, "To (thtaEu imui of 
unlfoViitji'iahiy in the blaisl-fumnc* it Ea deyira- 
IjJ-i to mis die -salt witlL some glutinous Itqiiiils, 
a noil ns blood inui water, and dumpeu tlio coke 
with it. 

{JOLflHOMETmC URTEHM I NATION OF OOLD 
W qUARTZ- 

A process fur the colnnunrtrLe en ti mntiom of 
[be quantity of gold in qoArti hss tict-lL iiibmit- 
led by Mr. Skej-, of thti govtnini* nt lahoratofT, 
to [Flo Philosophical SothKy of Wellington, New 
Zealand, which is said tu meet nil roqtiirC-Iticnt# 
without lit* necessity of uftiug quick Bilrcr, T'h* 
stRiie t& be Cfllimaled, after liavin^ been thor- 


oughly crushed and on Lein id, Is incitnersed in a 
hath of iodine or bromine. Mid |>crmitted io felaml 
Ec»r some Lime. Hips of Swedish filtCringypaper 
arp then dipped in th* fluid nml dried alternate- 
ly until the paper is tliOEOi.lghly saturated, after 
which thoy Are burned in a in u flic. If tu> gold 
he ]ivesent the tishefl wtil bo white, h-nt on* penny- 
weigfit li> tli* te-n will give them n beautiful pur. 
pi* color. J t is IjeEiev cd that fart lie r C x pci i m BU ts, 
vvilli iqdtne -or bromine baths, of known contents 
Of gold, iv ill cnahhi LtnJ exact proporlion of pold 
to Lh* tested hy the eolcuomctric met hud. 

rAI’Ert FROM OAT TtEFU&ll 

Paper is mnnafacluied from oat refuse hy Mr. 
Hav, of Lilnsgow, hy fi rs-t iusmefftirig this out 
Jnlska in ivaEcr in it tufik in older to float olf 
mustard ami olliet' seeds, with which they ore 
freqttenllv more Elf less rniacd r And which, if TRit 
fCj'iiralOi.l, motci ial!r dittoriouLln [lift quEiLity (>T 
tho ]iO[ior r Jt if of advantage Hi hare tlie water 
well a( tried, as it facilitates the separation of tho 
foreign seeds, unit allows iFiem to float L> the 
surface, T'Jio oat busks ar* then allowed to Eot- 
tl* f aud the surface scum ami ItualEug sen Is ere 
drawn <jfl" bv J an ovnrJlnw pifio nt (he top of the 
tank, or skimmed oCT by a lake or other toul, or 
Olbeiwi.se removed ; after which the wnter is 
drained from the oat Imsku by a waste -wo ter pipe 
At tli 0 I mi t tom of t h c tn ri k r a nd belie Atll a per f( »ra t*<l 
falsxi buttoln, 01 1 fitted with a fttta]n*r which re- 
ining the oat husks. The uat husks tuny bn left 
lr> ftt**p in lire water for from five to ten Eiour* 
nftrr or (luting tfcio removal of lEie scum, as this 
(deeping, by sofCeuLiig them find he']jing to ItMlSCtl 
I ho silica front (he fibru, facilitatflfl the subsequent 
builin^ prtHtCBS. 
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The 111 i 1 ts | l Medical Associal ' on, nmml by the 
(Hilcey against the use nf alcoholic diiuks, arid wish 
jog for tnim; definite mnl reliable m loa luntiuU ns |o 
llie- l i i ll 1 i ii i- • ‘ I alcohol mIi tile itll rat mil ol Hie, flp- 
puiulcd ; l commission mu I < mi.- ago Ui gather slat is- 
tics iti tin: premises, The observations made in- 
cluded -tJj l vases v\ deaths in li ve classes o I iiidi- 
v iel mils. and here art the results, in tin- average age 


attained by tnclt easei Tutu I abstainers. -ri years 
and i numlh : numerate driukei*. years mid '/j 
month : occasional drinkers. years and 2 mouths , 
habitual drinkers. J” yeaiS ami 3 months; drunk- 
ards, m years mid yi month. El appears dial 
niidn ,lU l dr hiker.’ live longer El am any hud v else, 
and lutnl abstainers are the shortest lived. 



Whisky or whislwy, a spirit disfitled for drinking, 
which originated, at least so far ns regards the name, 
Vh ' nit the Cel tie inhabitants of Ireland and .Scotland, 
nud its manufacture ami use sLill enntiimes to be 
closely associated with lEinse Imo countries. 

Distilled s]>iiit fust became popularly known as 
aqua vitae, and it was original];,- used only as a 
powerful medicinal agent- IL was not till about the 
middle of tlie 17 th eent'iny that i: came into use in 
Sent land as an i lit cutka ling beverage. It is only the 
finer qualities of matured u tall and grain whiskey 


licit call he used ;ui simple or unblended Spirit. Ill 
the United States whiskey is distilled chiefly from 
Corn and rye, wheat and barley limit being used, 
though only to a limited extent. Whiskey is greatly 
improved by age; it is not mellow, tm-r its flavor 
agreeable until :t is several years old. Whiskey 
teems in be l he most favored drink in America for 
purposes of stimulation, and ill uncertain moment^ 
when one in undecided as to whnt to (ate it is gen 
era tli' regarded by .steady drinker* as the purest and 
most reliable drink. They appear to kmm good 
whiskey by the taste of it. 


BREWING 


Is l Fie art of preparing an exhilarating nr infos i 
eating beverage by means uf a process of fer menta- 
tion . In ilic modern acceptation of the word, 
brewing is the operation of preparing heei and ales 
ftmu any farinaceous grain, chiefly imm bailey, 
which is at firm malted and ground, and its ferment- 
able substance extracted by warm water. This 
infusion is evaporated by boiling, hups having been 
added to preserve it- The I it pio r. £* ili-eu fermented. 
The art was known and prncl Ee.vd by the Hgyp- 
tiflTiS uiany hundred years before the Christian «.■ C:i , 
anr] afterward by the Greeks, Etonians, and ancient 
Gauls, Iroin whom it has been handed down to iss. 
All countries, whether civil Rod or * avage. have, in 
every age, prepares! an iutoxii ating drink uf some 
kind. Great care must be taken when buying for 
malting, for sli me til ties the grain is doctored by 
kiln-bleaching, or dried at loo great a heal. See* 
cm I samples, too, unit be mixed, in which case Ihev 
will tint grow n.'gn lari v, as fn avier bar Ee v gelicrnllv 
reqii i res to be longer in s t ee g 5 ; a ml J.1 ie g ra i n s, broken 
by the tirn in ol the threshing nine] |ine being set too 
close, spoil a sample, Those cut Erilo sections will 


not germinate, Imt in warm weather putrefy, as is 
evident from ihoir blue gray and nudity appeal mice 
and o (Tensive 1 smell while get initialing. A good 
buyer will, by the use of a skillful hand, estiinaie 
very closely the weight per Im-sheL iri hulk. His eye 
will tell him il the grain has be cm cut before being 
ripe, in which ease i licit will he a variety in the 
color of the bailey -cor ns, some being bright and 
sonic a dead, grayish yellow. In consequence of 
being sown in spring, and not undergoing the 
equalising tendency of winter, barley is, of ’all 
grain, the most liable to ripen in a patchy manner, 
and not come to perfection simultaneously. The 
buyer lias also in judge if it. Eias been healed, or 
■' mow-bur m ' white lying in the field after being 
cut , or in t he slack. 


An Excellent Polish for Woodwork. 

Two nz. alcohol. ? tu.. 1 aw limved oil, % oz. gum 
shellac, 0/, gum n ruble, 4 drops auiinonia ; dissolve 
ten hours 
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NsirJ'. ihimd] nr -ShnrhrL ia served between the l«,sL 
Eintree am l gftim’ sir rnunl. The difference between 
Sherbet mid Punch ls that 1 lie former is a water Jce, 
into which Home liquor in mixed, while Punch in fill Ice, 
i'Ulu>r s?C water or cream mingled with smile 1 1 :l] in 1 1 
Meringue and liquors. 

IlfttuiJift Fruppe. 

Mfudi two bauanaa to a | mi F [ i ■ mix with juice (if sine 
lemum, miG cup Fi]”:Lr, one cup water, um* Is'iihjhhui f l: I. 
vrihIIii extract. Kub through Strainer, I’lil al ! to- 
gether in Irejvu-i' it ns] freeze (.ill it listing hi 1 1 1 Ick C El 
then add the white of one egg I ten leu Ut si iff fit? Lit. 
Freeze fi r«ii . 

Non: r Any kind of Fruppe can he made by sub- 
stituting oilier fr nil fut bun fill a?. 

Fruit Mtniftsea, 

WLlll rLnen.]i]tL« dc 1 ether Fruit. 

Strawberries, lUspberries, a price a, peiK'lics, pitn. 1 ' 
npldcp, etc,, to be Lises I.) 

One quart of cream rttriaE lie whipped till very light; 
drain it 0 U a sieve and then transfer ii tit :i lnml. Arid 
yn$ pound pineapple puree mid one pound of sugar, 
mixing both together with ?t little vanilla and n gill 
yf Kirgchr Whip ihe preprint tism in n tin basili s?n ice 
fur (eit nil]] u tea to hove (1m erOaii. arssl pulp flssiliii- 
laic well together. OsjilL llie Inside s?£ El high dome 
mold ivi 1 1 1 Virgin Kim wherry Cream r f Jill llift center 
quite full with 1 he preparation, Hunt elisjsc the liuiltl. 
I'ju'k in toe lor one hour, li mi told on n napkin, uusl 
p nr round with small iuetl cukes. 

Any other fruit nuty he substHuL&jl for the pineuppU 1 - 

Virgin Si raw he fry lee Cream. 

Add three pints sweet ereurn and a pint of milk isi 
one quart of atm wherries and two pmuidn of powdered 
SUgftr. Mel I the augur. K train th® whole through ft 
silk mid freeze. 

Imperial Fstncli 

Fill three gills of pineapple juice l.n u vessel with the 
juice of two lemons ami the peel of one orange; elIso 
one half ounce sd leu. SiiIuhliI i li L ,■ u pint s?L wiiLer, 
lime gills rum, two gills brandy, one gi I Kirseb, one 
gill Maraschino. liring this to 10°. 1 hen freeze, 

When Inirsui, mid one Euilf as much iee. 


Regent Punch. 

lake i quart water. [ pound augur. 

1 pint gfo, 1 pint munL&cliino. 

ii lemons. -i botilea s;tub sfutii. 

Ci rale the rind of lemon loin a h-mvl, moUtui ivatli 
floina gin nml rul> with tiie hack sif a appon lo extract 
fluvorf ash] the lemon juice and ihe real of ingrethents, 
except aodn. 8lraiu inlsi the freezer [nut freeze ft9 firm 
as ilia ajitrll will ftllow. Add tlm ljotLh.nl nudli and lin- 
isli 1’rsiezinjr. 

Victeria Punch. 

'lake fi or 3 oranges- 
J2 Is: Hums, 
ft ]>rm mis Sif sugiir, 
ft whiles o£ 

‘A pi sy nils of ivn(er. 
t pint of sweet tvine, 
t I'lint rum. 

flrulo ihsi rinds s?f half the lemons into n Imwlj add 
llu' rum, jiiut rslh with the has-k of a ftpOOII 10 CS tract 
the rkiv-s ir. Jk|iieeze in tlici juicsi of all the fruit, mhl 
other Itigifsl ieida and freeze. Then i\hip the ivhitea, 
si ir in ; heat lip ; and freeze again. 

Tu.rkifi3s Sherbet, 

"fake I quart sweet wine. 

1 spi art vralcr, 

2 poumls of Bugur. 

2 lemons— juice only, 
fi oranges juice only. 

M ounces blanched almonds, 
h i>u iwes ] i m scute E grnpea.. 
j ounces Jigs, s^ut small. 

■1 mttts'cp, ansnlU'ss nd&liiB. 

S ivhilcH id cggH. 

(I clown, il mind I piece of ciimamoii aim a little 
caramel Coloring, 

Make a hyt nviup of l ho align r atid water and ]>our 
il over the raiaiiiF, c loves a nsl ciuii union, lien cool add 
sjrnnge, leinOll juice mid wine, Slrmi'i iinsL freeze ill the 
tl?ual inmnier, Take out the apicra ansi udsl the scalded 
tiiiain^j lign, grapes and idmouils hint. 

Ktaraachino Punch 

'lake 2 pounds of augur. 

If pi n la water. 

! 2 Icrncng— jtiice only. 

2 oranges— juice only. 
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1 pint Mfirnschino. 

0 w ti L L i,:m of w (upped. 

Mix the sugar, wilier ami juice punch together; 
Btrmijij freeze., add the whipped whites a ini beftl up. 

Chump agin? Punch. 

Hame ns Maraschino, substituting dnuiipngnc jp r 
ti nrasch in i k 

Russian Punch, 

Take ] quart 1J I Fit: k 'tea made mg for drinking. 

I. pint water. 

1 pint Port WE me 
i pint Rrnnily. 

1 ^ pounds of sugar. 

SU 


3 lemon 3, 

Little caramel to color. 

Out Llio lemoua in am fill slices m b. bowl,, muk# a 
hoi ting syrup of 1 tic sugar and ivjUer ; poll rover anil 
lei stand td] cold. Add tea, liquor, strain, rod tlieo 
freeze. Keep lemon slices on n:u ami mix iu when 
frozen, 

Roman Punch, 

Take 4 J quarts water. 

3£ pounds of sugar. 

3 pints Jamaica Hum. 

ti or $ lemons. 

Grate rinds of lemon i and use juice; freeze jn Uic 
usim! man nrr. 


COFFEE THAT IS GOOD 


Jo make good coffee h tippaic nlly not so simple 
as if Tif:i 3 r seoio, iJ general resu-ts count for any- 
thing, The coffee served at (toiric of the best 
restaurants testifies to this, run] even the home- 
made morning cup of coffee is seldom perfectly 
Satisfactory, A writer in the Loudon Lancet de- 
plores the fad that a good cup of coffee m so sel- 
dom (bond, and declares that there should be no 
difficulty in making it, and recommends that the 
simplest way is the best. There is no better 
stimulant lit the morning than a delicious cup of 
coffee, and l lie re is no better way of preparing It 

than according to the following recipe: Do not 
buy the cu-ft'ec already ground, for it loses its fine 

flavor more rapidly when in the ground form than 
when whole, 1 lave a small eoTuemill and grind 
it yourself, 

A mixture of two or more kinds of coffee wit! 
g i ve t h e most sat is fact oi y resu 1 t . TTv o t b i rd s J a va r 


with one third Mocha, will make a rich, smooth 
coflce. Now for the recipe; Put one cupful oi 
roasted coffee into a small frying pail, and stir it 
over tiie fire until hot, being careful not to burn It. 
Grind the coffee rather coarse and put it in a com- 
mon coffeepot, Heat one Cgg weii, and add three 
tablespoon fids of coir] water to it. Stir this mix- 
ture into the coffee. Pour one quart of boiling 
water oil the coffee, ami place iIlc put on the fire. 
Stir 1 ii-c Coffee until it boils, being careful not to 
let it boil over; then place on the back of the 
Stove, where it will just bubble, for ten minutes. 
Pour a little of the coJIec into a cup, and return it 
to the pot. I Jo this several limes, This L to free 
the nozzle of the particles of coffee and egg which 
may liave lodged there. Place the coffeepot 
where it Trill keep warm, but not get ho hot that 
l lie contents will bubble. After at has stood for 
five minutes, strain it into a hot cofT-ccput, and 
send to the table at once. 


LIQUORS TO SERVE WITH 



Pash ion, laste, nml flic Instincts of the stomach. gUndies, etc. 

■suggest the following: Pn trees — Champagne* 

Raw oysters - Sauteruc. white burgundies, or Game and salads- Champagne, 

hock. IJusaert— No liquors, or perhaps some hue Hum 

Soup Sherry or Madeira. garian wine, or burnt brandy with black coffee. 

Fish — Claret, Sm tlenir:. or hoefr, With lunch in which cheese An A rye or Other 

Roast (rstvrs ) — Burgundy or champagne, Roman bread, or cereal or starchy products predominate, 
or Kirseh punch. t3ie tiling urns I used, and wliicli most aids digestion, 

Second, course mast (gatne and poultry) — Old is beer, ale. porter, or stout. 

Champagnes, sparkling MosdlefS, thitcts, icd Bur- Beer is not much drawn from the wood now, ex- 
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cepl in very small burs and at wimlry erofisroads. 
It is just ax gnorl drawn from tl.e cellar through 
pipes plated inside with tin;, but they must be kept 
scrupulously clean, and every morning three or font 
glasses ol beer should be drawn olT and thrown away, 
Pipes si i ou Ed be cleansed every WE-ck tvillt a si rung 
solution ol sid soda and hot water 

I]t opening fitil] wines the top of the capsule 
should lie cut, leaving the shining metal below to 
form an ornamental hand Wipe oil" the top with a 
napkin, and, if yon serve i 1 , pov.r tv 111 i (tie right 
hand, holding the bottle in the cerilci of Che bulge, 
pressing lightly with the thumb and fingers. This 
is more graceful titan grasping il nnputrinnsly by 
the neck- It is a custom, more in America than 


else w here, for gentlemen to pour out their own 
liquors, especially if m a parly. 

In opening Champagne and other effervescent 
drinks, including malt liquordom the bam] beknv 
the cork with tlie nippers, and the wires will come 
oil easily by a twist of the hand. It wilt be neces- 
sary to use the cork.screw in case of malt liquors 
not confined by the patent rubber cork, and there 
is great danger of cull in g the left hand in case of 
breakage, if, as is generally the case, tire bottle is 
grasped by the neck. It should be held firmly with 
4 he left hand near the bottom of the bulge, and I be 
cork should be drawn steadily with the right, and 
without shaking the buttle. There i:, no danger by 
tSiis method. 


CORDIALS 


Ki isclsTvasser, a spirit from black cherries, in great 
demand throughout Hu rope, is becoming abundant 
in the United Stales, and equal |.o any in Europe. 
Kitsch is im excellent digestive arid tonic for throat, 
lungs and entile system; used in sorbets, etc. A 
punch of ktrscb, codec, sugar and ice- water makes 
a delicious drink in warm wealbcib 

1 5cned refine, distilled at Fecamp. Norat and y, is a 
very famous old cordial, originally prepared exclus- 
ively by tlit beiied inline monks, but since the 
French Revolution il has been made by a secular 
company. It is known principally as a geuitial 
stimulant. 

Chartreuse is a tonic cordial, very palatable, arid 
highly esteemed for its sLemaaehic and at) l i febrile 
virtues. It is prepared by the disl illation of various 
aromatic plants, especially nettle.*, growing in the 
Alps, carnations, absinthium, and ;he young buds of 
tite pine tree. There arc three kinds, green, yellow, 
and while. 

Maraschino originated with the Italians, For 
years the Pope scut this delicious, liquor to all the 
grandees of the world. Queen Elizabeth of Eng- 
land was extravagantly fond of it. and, as if to honor 
it, drank It from a goblet ol gold. '1 he basis of 
Maraschino is 1 1 Lack cherries, jnsr;.iine, loses, u range 
flowers, etc., fermented and distilled. It is recom- 
mended as an anodyne against i.icrvousncvj, It is 
extensively used in tire preparation of jellies, sor- 
bets, pastry, etc, 

Montana is prepared from the juices of plants, 
flowers, roots, etc., growing on line 1 ugliest moun- 


tains of America, principally the Rockies and Alle- 
gimmes. It is a powerful digestive, suitable for 
everybody, lmt principally for the aged and debili- 
tated, It should generally be taken alter dinner. 

Curacao, dub (sweet) and sec (dry), also triple 
sec, has fot its basis the peel of the young bitter 
orange growing generally in the island of Curacao, 
a possession of Holland, off South America. It is. a 
digestive, and is use*] as a preventive against fever. 
Il is while or gieeu in color. 

Anisette is recoin mended for the cure of flatu- 
lency, colic, etc. Tire aroma and flavor of this deb 
WHS, ancient, and popular liquor is obtained from 
ftunk aced. 

Absinthe (green or white), a bitter beverage used 
ns an appetizer, and bitterly denounced and as 
warmly praised by different critiques the past cen- 
tury. The present jnelbud of preparation dales 
back only sixty years, Formally it was simply an 
infusion of herbs in while wine, In Normandy and 
in certain countries a round the Alps it is still pre- 
pared ill that or Ink? way. The distillers of llesjiu- 
com, Ponlarlier, and Couvel hit on the idea of distil- 
ling the Absinthe herb (worm wood), adding a mbs, 
fennel, and corriander seeds d etc., ftd /ib.„ these mak- 
ing an agreeable beverage. Absinthe fin inside soon 
had considerable snvovss, which b:id the nsmil effect 
ol bl ingiog o'Jt t)n’ iiiju i ions trash jnadc from oils, 
essences, etc, Absinthe, if properly made, is health- 
ful — a wonderful appetizer and soother of the 
nerves if not taken in excess, It is usually taken 
iv it h hall :i glass of water to a small wineglass of 



HIE SURVl VUR Vnt. .1 


2323 


TJ-IE SURVIVOR Vol. 5 


Absinthe. The waive k allowed Ui drip UU the 
Absinthe so ns U> ini3k or peart it. Taken pure it 
tmg the same properties as. peppeiimnt in cases of 


colic or cramps. To some tastes a cocktail is much 
improved by the addition of two ot three drops of 

Alisiullie. 


SYRUPS , ESSENCES, 
TINCTURES, ETC. 


These preparations consist of ingredients used in 
the following recipes for making prepared punches, 
cocktails, etc. 

Plain Syrup, 

'Fake 6k£ pounds of loaf-sugar. 

^ gallon of water. 

The while of i egg, 

Boil tint it dissolved, and fitter through flannel, 

G uni Syrup. 

Take 14 pounds of loaf-sugar, 

1 gallon of water. 

Boil together for five minutes, and add water to 
make up to 2 gallons. 

Lemon Syrup. 

Take 5 gallons of gum syrup. 

4 ounces of tartaric acid 
1 ounce of oil of lemon, 
j pint of alcohol. 

Cut the oil of lemon in the alcohol, add (lie tar- 
tar ie acid, and mix thoroughly with the syrup. 

Essence of Lemon, 

Take J ounce of oil of Iciuou. 

3 quart of alcohol (95 (ter ccut). 
l /i pint of w-aLer. 

1 ounces of cihir acid. 

Grind thecitite acid ton powdet in a porcelain 
mortar; dissolve it in the water. Then cut the oil 
of Jem 01 1 iu (he alcohol, and add the acid waiter. 

Tincture of Orange Peel, 

Take j pound of dried orange peel (ground), 

1 gallon of spirits (95 percent), 

Place them in a closely corked vessel fur ten days; 
st rain and bottle for use. 


Tincture of Lemon Peel. 

Cut into small chips the peel of twelve large 
lemons; place it in a glass jar, and pour over it one 
gallon spirits seventy percent ; let it stand until the 
lemon peel has all sunk to the bottom of the liquor; 
it is then ready for use without either filtering or 
H.lra iniug, 

Tincture of Cloves. 

Take one pound of ground cloves; warm them 
over a fire until quite hot ; put them quickly into a 
jar, pour on them uric gallon ninety-five percent 
alcohol; cover them air- tight, nnd let them stand 
■for (eu days; draw olT into bill lies and cork close. 

Tincture of Cinnamon. 

Place two pounds of ground cinnamon into a jar, 
wiLh cue gallon ninety- five percent alcohol, closely 
covered; at the end of eight days strain (lie liquor 
clear; wash the sediment with one quart proof spir- 
its; strain it; mix (he two liquors together, and 
filter through blotting paper. 

Cider Chip* 

To a quarto. cider add hall a lemon squeezed, three 
tablespoon fills of powdered, lump augur, two wbiE!- 
glnsttea of pale hriindy, 31 wiiie-glsAa of (J unices, two 
fslices of lemon, with graLfut nutmeg yn tins pip. Toe 
well, and servo with Immge. 

White spoeial, 

(cuj nzi.) 

IWIrnl.iI Crt (|mi J|tj( t ll . J [. 

Made die same as Silver Fiaz, but adding shout a wine 
glass yf cream. It makes a delicious drinkj and is really 
one of the finest inked drinks made. 
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Ulden worthies wilt) took their chjki regularly, atid so 
1i v (.'tl clean mid cheerful lives, when (hey were moved 
to give tip their choice retires for the public good, de- 
scribed iliern under the head of “kitchen physic"; for 
die oldest "Curry," or Cookeiy Hooks (die mortis Ate 
synonymous) include under this head both dishes oE 
meals and Stowages of thinks, One cup is dost ri tied 
as "qf mighty power iu driving away the cobwebby fogs 
Mint chill the brain”; another as iC z, geucions and rigid 
excellent cordial* very condor ling in the stomach”; and 
their possession of these good qualities was notably the 
reasnn of their appearance at entertain men is. Among 
the most prominent ranks the medicated compos it inti 
called Hypactiis, also styled ,c Ypomas for Lords ” for 
the making of which various recipes ase to he found* 
one of which we wiU quale; 

“Take of Aqua vpie (JiijindyJ - - - - y iu 

Repper - i hi. 


(ji tiger ' 

Cloves 

tlmins of Paraji^e 
Aiiihergcift - 
M ll:; k ■ - 

InfLisc (Eicse for twcnly-four hours, then pul a pound of 
sugar to a quart oT red wine or cider, anti drop three or 
four drops of the infusion into it r and it will make if 
(ante lichly." Tins compound was usually given at mar- 
riiige festivals, when it was introduced at the commence- 
ment of the banquet, served hot; for it is said to be of 
so comforting and generous a nature that the stomach 
would he at once put into good temper to enjoy the 
meals provided, Hypo-eras was also a favorite winter 
beverage, and we find in an old almanac of ifiyu the 
lines— 

" S^iek, ] [ y ra *, now, and. bn ml brandy 

Aid ;Ij mkn nj warm nnd ns esn he," 


- 2 {ft. 

? cut. 

- 5 fil, 

5 S r “- 

- a Bn. 



It is rarely that a saloonkeeper succeeds who is in- 
different to the quality of the whiskey sold to customers, 
b'o article sold hi a saloon is subjected cy so much criti- 
cism as the whiskey. If the quail \y is good thy custo- 
mar » sure to he pleased, And i conlinual patronage is 
Ijyilnd to follow, A young, jnripe whiskey, no hi alter 
what make or brand, is .iTv iys ruinous to the business 
ol a saloon. Failures ate nearly always due to grasp- 
ing forte* much profit on die whiskey served over the 
bar at ten or twelve ami one-half cents a think, nnd on 
tvlhcli three to six hundred percent profit is ivau-ed. 


With each succeeding purchase goods arc bought 
cheaper by die thoughtless saloon-keeper, and with each 
cheapness the grade deteriorates, patronage grows less 
and Eess, and it ends will) Mr, Saloon-keeper going out 
of business a failui e, 

Bourbon whiskey ia ripe between the ages of tight 
cmd leu years ami continues to improve until much 
oEder + Rye whiskey iipens between six and elgEit 
ycfiist its tasle and flavor is most perfect at these sges; 
further age is of no benefit tfr rye whiskey. 


CUPS AND THEIR CUSTOMS 


Let your utensils he clean, and your ingredients ol 
first-rate quality, and, unless you Eiavc someone very 
trustworlhy and re halite, lake the matter in hand your- 
self; for nothing is so annoying to ihc host, or bo iiij- 
palatable to die guests, as a badly etimjKuinded cup, 
111 order I hat the magnitude of d)is imponant Ini si lies r 
may be fully understood and properly estimated, we 
will transfer some of the excellent spliuruiic remarks of 
the illustrious Hilly Dawson (though we have not die 
leant idea who he was), whose illusuisily COilaiaLcd in 
being die only man who could brew punch. This is 
his testimony i "The man who sees, decs, or thinks of 
anything while be is making Punch, may as well look 
for the Northwest Passage ots Mutton Hill. A man 
can never make good Punch unless lie is satisfied, nay, 
positive* that no man breath Eng can make better. I can 
and do make good Punch, because 1 do ncuhipg'else; 
and this ts my way of doing it. J retire to a solitary 


corner, with my ingicdieuls ready sorted; they are aa 
follows, and I mix them in ihe order they are here 
wsittem Sugar, twelve tolerable lumps; hot water, one 
pint; lemons, two, the juice And peel; old Jamaica rum, 
two gills; brandy, one gib; siorter or stout, half a gilE; 
arrack, a slight dash. 1 allow tuyiclf five minutes Id 
make a bow] on the foregoing proportion^ carefully 
Btiiring the mixture as 1 furnish the ingredients until it 
actually foams; and then, Kajigaiooat how beautiful it 
isll”. If, however, for convenience, you place ihe 
KiaLLcr in the haEitls of your domestic, I would advise 
jou to caution her on the importance of the office, and 
this could not be lustier effected than by using the words 
of she winy Dr, King i 

M f> Peggy, Peggy, when thou gn'sl to brew, 

■CtfcihsIcLcr well whrst y[>Lt r ro i l I i ! Irt do ; 

35i Vtty l\liC — vqry srdiiEcty think 

That what you're going to make is — drink; 
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Consider must drink th-it Irink, ninJ Elicu 
What ‘Eh te tifiviO the itnite nsf honest men 3 
Then future that I of E’cgp^ lei I, 

Tlit aij - 1 n [>Ci why spRcd |Eic Tjrcwii^ej 10 will." 

Respecting tilt 51 J-C of tilt Clip no fixed rule Cali he 
Fd.Ec! down, hccnuLse it mu&E mainly hlI-l-j :l: in L Upon the 
number who have: In purljkc Of it; mid tie it semcm- 
bertcl that, fts <:U|is an- not jnlcndcCi 10 lie quaffed nJ 
libitum t as rJtd Ridas, of whom Cornelius A-™-— says- — 

-l To Hi-c Tn 5 sElcc il fji'-ve, and n Lyd, 

* 3 JriitV uC (UlS tup yf FriJIJC." 

ETc quickly cpial'te it, und left ndt 
Of licoure any tygne,” — * 


let qualify prevail over quantify^ and liy to lit! a happy 
medium between the cup of Nt&tor, which wm to taiga 
dim a young man could not carry It, and the country 
half pin! of our owa day, which we have heard of an 
being RO small that a String lias Eo lie lied to it to pre- 
vent it slipping down with the cider., 

Io order to appreciate die delicacy of a wei! com- 
pounded c Ltp r we would venture lo suggest this laconic 
rule* " When you drmlr — think/' Many a good bottle 
has passed the first round, in the midst of conversation, 
without Ha merits being discovered. For Claret Cup 

tee pge 8' - 
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RECIPE FOR A. HUNTING 

FLASK 


As to the best compound for a hunting- flask il will 
seldom be found that any tiro men perfectly agree \ yet, 
as a rule, die man who carries die largest^ and is most 
liberal with it to his friends, wilt be geneially esteemed 
the best conoouter. Some there aic who prefer to ab 
Olliers a Jlask of gin into which a dozen doves, have beets 
Inserted, white others, younger in age and more iantas 
tic in taste, swear by equal parts of gin and noyeau, or 
of sherry and maraschino. For oup own par t we ntwsl 
admit a strong predilection for ;i [Hill at a flask contain- 
iug a well made cold punch or a diy ruracoi. Then 
again, if we take the opinion of cur huntsman, who (ot 
Cumse) is a jr/fry Id low, and ought to lie tip tit BUeh 
matters, he recommends a piece <if dry ginger always 
kept in the waistcoat pocket, a del does not vare a/fc for 


anything else. So much for difference of taste ; but as 
wc tiave promised a recipe, Hie one we venture to insert 
is specially dedicated to tire Lo vet a of usquebaugh,, or 
“ the er&thur.” Jt was a favorite of no less a matr than 
Robert 1 hi 3 ns, and one wt believe not generally known ; 
we l here fore hope it will find favor with our readers^ as 
a wind-up to out brewings. 

II KCIFFh 

To a quart of whiskey add the rinds of two lemons, 
an Jinnee of bruised ginger, and a pound of ripe whits 
currants stripped from their stalks. Put these in p edi- 
ct! is i mo a covered vessel anil let them stand for a few 
dsys., (him strain carefully, and add one jicuind of pow- 
tiercel loaf sugar. This maybe bottled iwo days after 
the ingar has been added- 



rii 






He should be a man of good character, sltaiglit 
personal habit*. good temper, cheer fill, obliging, 
wide-awake. quick, graceful, attentive, sympathetic, 
yet too seiieu t to be " worked T neither grtttit nor loo 
talkative, of neat appearance and well dressed He 
should study the tastes of the patrons. For i jl- 
stauce, in mining a cocktail mosi clerks make the 
eii i stake of putt Lug in ton much bitters, in which 
case the drink is spoiled, or raided, is tinpalittal.de to 
the customer. Most men like but very little bitters. 
You should, in order lo become proficient and popu- 


lar, study all the points in the mixing of aEL drinks. 
There can be ton much syrup or sugar, lemon juice 
or other Ingredient used, sit the same way as loo 
much bi lives in a cock bail This is, a profession that 
every ltian can not in aster. There are men who 
would not snake a first -class bar- clerk in a lifetime. 
A clerk shun id 3 tot encourage hangers 'Oti, M Ion sig- 
ns, ut men IL Elder the influence of drink. In fact, 
lie should never svtl or give lo a man ist his cups, 
for this feature casts the greatest odium on our busi- 
ness, which cuti 111 be made as legitimate as any if in 
the bauds of proper persons. 
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PREPARA TIONFOR 
CUSTOMERS 


The Uni thing ly he Mnue in tin: morning ujnui 
ojjeiiing ;i saloon i^ L ■. i 1m >k el f Lei' vend kit ion. s-i 1 ■ *.■ 
is generally a yew ihLlouk suu.ll about a place that 
Ilel-: hemi lighlly clowd dining L 1 sv nij^nl. mid it is els 
llinvhokSDillC as it is d LJ 4 , tv i'ill'f] l - . It Hli-nliUI be 
j,; u L 1 i i i ill of as soon ns possible 8ev that you have 
eimunli fine ice pvt pared to serve your morning cus 

miners with chinks, and if the pum mi watch the 
n in lit before haH failed to Till hisj, bottles, you must 
['cifc.H in this d;i i v fit mice, ami place ilieni on ice so 
that your customers may not have lu use warm 
liquors. Volt nmst keep filling them up all day to 


supply the drain in i litem , and to avoid serving warm 
iu\ li M rs. Ekilish up vi)in between drinks, and 

always be ready for customers. See to it that the 
pi ice is neat and tidy; Llie window panes, showcases 
and nickel plating clear as crystal, and bright as new 
minted coins; tin; linen towels white as snow ; the 
lunch fresh and inviting. A progressive clerk, and 
the pro pricier too for that matter, w : 11 visit other 
places t<? see what laudable innovation- 1 * are being 
■ 1 ■ nlv, wlmt new imluecHLeuls me being ufTercd. 
Make your own domains correspondingly or sur- 
p n-singly attractive, and give the boys a right royal 
welcome. 


-H 


DONT'S FOR YOUNG 
BARTENDERS 


Don't brin ^ yourself into prominence before a 
oicv.-d at Ike h:u. b" polke ami f r:pr. iuc Ii.lI.iLc, ’-at 
let Litem advance to you- 

I)ou't join in any con versa t ion, but if at is general 
you may scent interested. 

Don't volunteer :my opinions unless your patrons 
express a desire, or at least a willing ness to bear you. 

Don’t express your sentiments it alt if at variance 
with the u pajor it yjm less very important interests are 
at s t uk e. 

Don’t be loo positive almul things. You may be 
in error. 

Don’t look fiercely at people, or l silk hmd and 
harshly, but cultivate el smiling countenance ami 
quiet, but firm totie of speech. 

Don't occupy loo much space, but give your col- 
leagues be! dud the bin - a chance. 

Don’t fail to put I bitigs in their places, so that you 
Ejul your co workers will know where they are when 
you want them. 


Don't fail to get pay for all drinks. 

Don't be in loo gloat a hurry to find out what a L 
pally of gentlemen want as they approach the bar. 

Don't let them feel that you begrudge the space they 
occupy while they talk, Sometimes placing glasses 
of water before them will break the ice on the sub- 
ject-, 

Don’t use a wet glass if there is a dry one to be 
bad. 

Don’t forget to serve your effervescent drinks 
last in waiting on a party. 

Don't overcharge, and don't make shortchange; 
be exact and honest as a banker. 

Don't use profane language, and do not talk 
your customers to death. 

Don’t drink your own liquor; it is bad policy 
and is liaEilc to make you F< bou r come yon so? ri 

Don't fail to mind your own business, and go to 
bed sober. 


More liquors in volume 5 
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